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T A B L E  6 

Ether Derivatives of 2 , 3 - B u t a n e d i o l  

I .  Hydroxy isobutyl ethers . . . ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-hydroxy-3-methoxy b u t a n e  CHa • CH ( O H )  • C H ( O C H 3 )  • CHa 

2. Die thors  of butanediol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-methoxy-3-ethoxy bu t ane  CHa • CH ( 0 C H s )  • CH (0C~Hs)  • CHa 

3. Es t e r - e the r s  of bu t aned io l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3-methoxy isobutyl  ace t a t e  CHs • CH (OOCCH3)  • CH (OCHa)  • CH3 

Ketonic D e r i v a t i v e s  of  2 , 3 - B u t a n e d i o l  

1. B u t a n o l e n e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Acety lmethyl  ea rb ino l  CHs ' OO • C H ( O H )  • CHa 

2. B u t a n e d i o n c s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  D iace ty l  CHa " CO • CO • CH~ 

3. B u t a n o n e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Methyl  ethyl  ketone CH3 ' CH2 • CO - CHs 

01efinic D e r i v a t i v e s  of 2 , 3 - B u t a n e d i o l  

1. Mono-enes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .... 1 -bu tene  CHe • CH • CH2 - CH~ 

2. Di-ene  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 , 3 -bu t ad i ene  CHe • CH • C H  • CH2 

The family of ether derivatives of butanediol can 
be divided into three sub-classes as shown in Table 6. 
The hydroxy ethers can be used as modified solvents 
similar to the "cellosolve" and "ca rb i to l "  solvents 
now in wide use in the chemical industries. Further- 
more, the hydroxy ethers are excellent solvents for 
the cellulose compounds, resins, and dyes. The di- 
ethers may be used for extraction processes in remov- 
ing fats, waxes, and oils and have the advantage of 
being somewhat soluble in water. These di-ethers 
may also be utilized for degreasing and dewaxing 
materials. The third class suggests uses as solvents 
in lacquers, varnish removers, and printing inks. It  
may further  be used as a plasticizer in synthetic resin 
preparations. 

The family of ketones derived from butanediol are 
divided into three classes as shown in the table. The 
keto-alcohols are versatile intermediates in the syn- 
thesis of organic derivatives due to the presence of 
the two functional groups. The di-ketones may be 
used as solvents and intermediates in the synthesis of 
dyes, drugs, resins, and pharmaceuticals. These com- 
pounds also have the property of carrying the aroma 
of butter, vinegar, coffee, etc. The m o n o k e t o n e s  
shown as the third class may be used as solvents in 
the lacquer, ink, resin, and plastic industries. 

The family of olefinic derivatives of 2,3-butanediol, 
obtained by the pyrolysis of the diol, may be used as 
intermediates in the synthesis of medicinals, drugs, 
dyes, and other synthetic preparations. Butadiene is 

one of the most important derivatives of the diol and 
is at present the major constituent in the production 
of buna-S rubber. The production of butadiene from 
2,3-butanediol has been studied intensively and has 
been carried through the pilot plant stage. It  has 
been shown that an over-all yield of approximately 
80% of the butanediol can be converted into buta- 
diene of high puri ty by pyrolyzing the diacetate ester 
of 2,3-butanediol. 

If  sufficient demand can be developed to warrant 
production of butanediol on a sufficiently large scale, 
there is every indication that it may be produced at 
a price of 10 to 12 cents per pound and possibly even 
considerably less. Butanediol should receive the at- 
tention of the chemical industry as a promising 
material in itself and as an intermediate. 
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Refining Committee Report 
1 9 4 3 - 1 9 4 4  

HE activities of the Refining Committee for the 
ear 1943-4 are covered by the published minutes 

two meetings held during the year, the first at 
Peoria on July  7-8, 1943 (Oil and Soap, Sept., 1943, 
Vol. XX, No. 9, pages 183-189), and the second in 
Chicago on October 5, 1943 (Oil and Soap, April, 
1944, Vol. XXI,  No. 4) and by three subcommittee 
reports which are attached. This final report of the 
Committee repeats, for purpose of emphasis, certain 
important discussions, resolutions, and recommenda- 
tions, some of which will be passed on by the Uni- 
form Methods and Planning Committee and, if ap- 
proved, will be presented to the Society. 

The proposed centrifugal method of refining was 
discussed at considerable length at the Refining Com- 
mittee meeting, July 7-8, 1943, Peoria, Ill., and a 
subcommittee, consisting of Sorensen (chairman), 
James, Freyer, Kruse, Kiess, and Sanders, prepared 
a resolution, during a recess of the Committee, carry- 
ing, in part, the points given below: 

1. That the Committee suggest that further development 
work on the centrifugal refining method be continued 
at a later date at the Northern Regional Laboratory. 

2. That the Committee eontinue studies on modification of 
the present A.O.C.S. cup methods through subcommit- 
tees now collaborating with the Northern Regional 
Laboratory and that the new recommended procedures 
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be subjected to collaborative work for possible adoption 
at the earliest time, if possible by September 1, 1943. 
Such methods to be tentative and subject to further  
modification as conditions warrant.  

This resolution was passed unanimously by  the Com- 
mittee. A second resolution was presented and unani- 
mously passed at the J u l y  7-8 meeting as follows: 

The present method for expeller oil is sat isfactory and 
gives reproducible results. Modifications 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. 

At the Refining Committee meeting, October 5, 
1943, Chicago, Ill., Dr: R. T. Milner presented a re- 
por t  covering : 

1. A comparison of refining results on ten samples of 
expeller oil and three samples of extracted oil from 
findings in the Hammond Lever Bros. Laboratory ~nd 
the Northern Regional Research Laboratory. Included 
in this study were also three samples of hydraulic oil 
refined by the Procter and Gamble Laboratory and the 
Northern Regional Laboratory. 

2. Refining results from fifteen samples (five for three 
years) as determined by official chemists and col- 
laborators for the Referee Committee of the A.O.C.S. 
Twelve of these samples were expeller type, two hy- 
draulic, and one extracted. 

3. Recapitulation of results on fifteen collaborative sam- 
ples published by the Refining Committee, over the 
past  six years, seven of which were expeller type, seven 
extracted, and one hydr~mllc. 

On the basis of the data presented by  Dr. Milner 
covering past  findings and new data it was concluded 
that  the expeller method had proven satisfactory.  The 
following recommendation was therefore unanimously 
approved by  the Committee:  

Further  work this year substant ia tes  the fact  that  
the present A.O.C.S. method for expeller soybean oil is 
sat isfactory and gives reproducible results. I t  is there- 
fore recommended that  no fur ther  cooperative work be 
done on this method at present. 

Dr. E. B. F reye r  presented a repor t  covering a 
comparison of the official expeller oil procedure on 
hydraul ic  oils, with the official hydraul ic  oil method. 
The data indicated a preference for  the expeller 
method on hydraulic  oils. This resulted in the follow- 
ing unanimous recommendation by  the Committee:  

On the basis of comparative refining tests made in 
the 1942-43 season involving 25 samples of hydraulic 
oil from widely-separated sources, it is concluded that  
the method now designated for expeller oil gives better 
refining results when applied to hydraulic oil in the 
major i ty  of cases than does the method now designated 
for hydraulic oils. I t  is recommended, therefore, that  
the present method for hydraulic oil be deleted and tha t  
the present method for expeller oil be designated as a 
tentat ive method for hydraulic oil. 

A discussion of the present  tentat ive method for  
extracted oil indicated the consensus that  it would 
p rove  sat isfactory for  at  least 90% of the oils en- 
countered. This led to the following unanimous 
recommendation : 

Be It  Resolved, That  since the present tentative 
A.O.C.S. method has proved sat isfactory on several 
additional extracted oils of this year ' s  crop and seems 
sat isfactory for general use, it should be recommended 
as an official method. 

Three subcommittees of the Refining Committee 
were authorized at the October 5 meeting as follows: 

1. A committee to observe the method for extracted oils 
in actual operation and to undertake work on oils of 
the new crop to determine the applicability of the pres- 
ent method or a modified method on new crop oils. The 
personnel of this committee was named and includes: 

S. O. Sorensen, chairman, Archer-Daniels-Midland 
Company. 

T. E. Hall, Procter and Gamble Company. 
R. T. Milner, Northern Regional Research 

Laboratory. 
E. B. Freyer, Spencer Kellogg and Sons, Inc. 
N. F. Kruse,  Central Soya Company, Inc. 
E. M. James, Lever Bros. Company. 

2. Dr. Egber t  Freyer agreed to continue his s tudy of the 
hydraulic oil method and report at the next meeting. 

3. R. R. King  agreed to serve as a one-man committee to 
check the mat ter  of a possible design for a centrifuge 
which would give laboratory refining results equivalent 
to those obtained in the plant.  

Reports  of the subcommittees, headed by  Messrs. 
Sorensen, Freyer ,  and King, are attached. These 
reports  have not been considered and approved  by  
the Refining Committee as a whole. 

The Refining Committee again is indebted to the 
Nor thern  Regional Labora to ry  for their  splendid co- 
operation in the activities of the Committee. I t  ~ is our 
hope that  we may continue to enjoy the essential 
assistance which Dr. Milner and his associates have 
given us in the past. 

I f  the recommendation of the Refining Committee 
that  the present  official expeller oil refining method 
be adopted as a tentative method to replace the pres- 
ent hydrau l i c  oil procedure and the present  tentat ive 
method for  extracted oils is made official, the work of 
the Committee for next year  should probably  include 
a comprehensive accumulat ion of comparat ive results 
as fu r the r  confirmation of the reproducibi l i ty  of the 
methods in use. Fu r the r  s tudy may be necessary on 
certain types of extracted oil. 

A meeting of the Refining Committee has been 
called for May 9, 1944, at New Orleans, at which time 
fu r the r  suggestions for  next  yea r ' s  p rogram may be 
agreed upon. 

H .  S. MITCHELL, chairman 
R. T. MILNER, ViCe chairman 

E. R. BARROW. 
C. B. C L U ~  
G. A. CRAPPLE 
M. M.. DURKEE 
R. H. FAStI 
E. B. FREYER 
E. M. JAMES 
A. KIESS 

R. R. KING 
L. KISttLAR 
N. F. KRUSE 
T. C. LAW 
H. E. MOORE 
L. A. SPIELMAN 
B. L. STERNBERG 
S. O. SORENSEN 

O n  E x p e d i t i n g  D e v e l o p m e n t  o f  a 
C e n t r i f u g a l  L a b o r a t o r y  

R e f i n i n g  T e s t  

A T a general  meeting of the A.O.C.S. Refining 
Committee on October 5, 1943, the progress in 

the development of a centr i fugal  refining test over 
the pr ior  three years was reviewed, and in general 
it was concluded tha t  the test was still not entirely 
sat isfactory and applicable because of:  

1. C e r t a i n  disadvantages and limitations in equipment 
design, and 

2. Certain oils did not respond satisfactori ly with the 
outlined procedures and did not give sat isfactory re- 
producible results. 

This subcommittee was then appointed to contact 
a manufac tu re r  in an effort to develop a sat isfactori ly 
designed centr i fugal  labora tory  uni t  and an analyti-  
cal procedure that  would give reproducible results on 
all types of alkali refining oils. 

To this end we approached the Sharples Corpora- 
tion regarding the program,  which has been active 
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on such development work although no specific de- 
sign of equipment or analytical procedures have yet 
been presented. However, A. U. Ayres of the Sharples 
Corporation, who has been acquainted with all the 
past history and information on prior development 
work, has made a trip to the Northern Regional Lab- 
oratories at Peoria, Illinois, to discuss the matter in 
detail with. Dr. Milner, who is the most familiar with 
all previous work concerned. We have also had con- 
siderable correspondence with Mr. Ayres regarding 
the practical aspects of the test to be developed. 

The Sharples Corporation was given the following 
suggestions for consideration in projecting their de- 
velopment work : 

1. Any apparatus developed should be reasonable in cost 
so that all present users of the cup method could afford 
and  j u s t i f y  expense of such equipment .  

2. The speed wi th  which the ana lys i s  can be de te rmined  is 
of u tmos t  impor tance .  A t e s t  complete  in one-half  h o u r  
would  be p e r f e c t ;  one in two h o u r s - -  good;  one in four  
h o u r s - - s a t i s f a c t o r y .  

3. Any  sav ing  in  ana ly s t  t ime  and over-al l  a n a l y t i c a l  
expense would  help j u s t i f y  rep lacement  of ex i s t ing  
equipment .  

4. Poss ib ly  the  c e n t r i f u g a l  method  can be based on a 
s ingle  d e t e r m i n a t i o n  r a t h e r  t h a n  the lowest  va lue  of 
t w o  or three  de te rmina t ions  as on the  cup method.  

5. The equ ipmen t  mus t  be capable  of r unn ing  a l a rge  
number  of samples  a t  one t ime  or in quick succession. 

6. Sample  mus t  be l a rge  enough to produce sufficient re- 
fined oil  for  subsequent  b l each ing  test .  

7. L a b o r a t o r y  resul t s  should be equiva len t  to or bea r  a 
fixed re l a t ionsh ip  to p l a n t  ref in ing resul ts  as nea r ly  as 
possible.  

8. Above all ,  the  resul t s  should be reproducib le  under  
rout ine  a n a l y t i c a l  condit ions.  

9. A cont inuous  l a b o r a t o r y  me thod  m i g h t  be prac t ica l .  
10. Less  oppos i t ion  to change  in  l a b o r a t o r y  methods  would 

p r o b a b l y  be met  i f  the newly  developed c e n t r i f u g a l  t e s t  
c lose ly  a p p r o x i m a t e d  the resul t s  of the p resen t  cup 
method.  However,  as everybody  knows, p l an t  losses are  
gene ra l l y  lower t h a n  l a b o r a t o r y  losses, and  any  objec- 
t ion  to a c e n t r i f u g a l  t e s t  r esu l t  more closely approxi-  
m a t i n g  p l a n t  losses would be a shor t - s igh ted  poin t  of 
view because  under  no rma l  l aws  of supply  and demand 
prices would  a d j u s t  themselves  a round any  new settle- 
ment  basis .  

The committee feels that we have approached a 
point in technological development in the fatty oil 
industry where the present used cup method of labo- 
ratory refining, despite its many modifications in the 
past years to keep up with the changes in factory 
method of oil extraction and caustic refining, is no 
longer capable of reproducible results nor results of 
a comparable nature to plant refining on all the types 
of oils now being commercially produced. This has 
been especially true in the past season on certain 
types of soybean such as those solvent extracted, de- 

gummed, and hydraulically expressed in the cotton 
oil mills of the South. As extreme examples, soybean 
oils of .6% free fat ty acid and a refining loss in the 
plant of 4% show a zero loss by the present cup 
method and conversely, soybean oils with a 1% free 
fat ty acid and plant loss of 8% show a laboratory 
cup loss of 15%. 

Therefore, we feel that to cope with these present 
conditions and continued trends in the same direc- 
tion, an entirely new type of laboratory test, based 
on centrifugal force, to separate the great variety 
and types of loots developed, is necessary. The com- 
mittee hopes to keep this problem active despite the 
obstacles created by war conditions. 

1~. R .  KING,  chairman 

C o m p a r i n g  the  E x p e l l e r  and H y d r a u -  
l ic  S o y  Oi l  R e f i n i n g  P r o c e d u r e s  

on Crude H y d r a u l i c  Oi l  

O N the basis of 25 comparative refinings made on 
1942-43 Crude Soy Oil the Committee voted to 

eliminate the old procedure for hydraulic oil em- 
ploying 20 ° B6 caustic, thus using the expeller pro- 
cedure for both types. Last year 's work rather defi- 
nitely favored the expeller procedure. 

Since such a change in our methods must be tenta- 
tive for a year, it was decided to make another similar 
survey on 1943-44 oil production. Through the kind- 
ness of chemists in the laboratories of Swift and Com- 
pany, Chicago, and of the South Texas Cotton Oil 
Company, Houston, Texas, 43 comparative refinings 
by both methods have been made on hydraulic oils. 
Swift's group of 32 comparisons covered oils from 
ten different mills, and the eleven South Texas Cot- 
ton Oil samples represented eleven different Texas 
mills operating on soybeans. The results are given in 
accompanying Tables I and rl. The general summary 
of the indications of both groups considered together 
follows : 

Grand Summary: 43 Comparisons 
(both groups) 

19, or 44%, show lower loss by expeller method; low 
by average of .51% 

21, or 49%, show lower loss by hydraulic method; low 
by average of .40% 

Net average difference in loss: expeller lower by 
.024% 

Net average difference in color: expeller lower by 
.56 red 

TABLE I 

Refining Tests on Crude Hydraulic Soy Oil - - -  Comparing Hydraulic and Expeller Methods 

Oil 

10 
11 

1 
2 
3 
4 
5 

6 
7 
8 
9 

FFA 

0.4% 
1.2 
0.9% 
0.9 
1.1 
6.8 
1.3 

0.9 
O.S 
0.9 
1.0 

Break 

.08% 
1.15 

1.3~% 
0,96 
0,3 
1.22 

1.00 
0.60 
0.87 
1.36 

Loss, % Red Color (70Y) AOCS [6% Bleach (Red) ] Addition- 
al Oil on 

Hydr, Exp. Hydr. Exp. Hydr. Exp. Soap Remelt- 
Method Method Dif. Method Method Dif. Method Method Dif. lag 

1.7 1.2 .5 
8.6 8.6 .0 
7.8 7.3 .5 
7.8 7.5 .3 
8.5 7.8 .7 
4.5 3.4 1.1 
8.9 8.8 0.1 

7.7 7.6 0.1 
4.7 4.6 0.1 
7.3 7.0 0.3 
8.3 8.8 --0.5 

9.4 8.1 0.3 
7.7. 7.3 0.4 
7.8r 7.6r 0.2 
7.8 7.6 0.2 
7.2 7.0 0.2 
8~7 7.6 1.1 
8.6 7.6 1.0 

7.5 7.7 --0.2 
9.9 9.9 
8.6 7.8 0.8 

11.8 11.6 0.2 

2.6 2.4 .2 
2.0 1,8 .2 
1.0" 1,1" --0.1 
1.9 1.8 0.1 
1.8 1.8 ..... 
2.8 2.8 ..... 
3.0 2.7 0.3 

2.3 2.3 ..... 
2.4 2.5 -- .1 
2.3 2.3 ..... 
4.3 4.5 --0.2 

Average. 0.3 0.4 0.04r 

Spongy 
Soft 
Hard 
Ex'plr., hard ; 
Hydr., spongy 
Soft 
Hard 
Soft 
Soft 

Yes 
Yes 
No 
Yes 

Yes 
No 
Yes,4 
Yes,3 

Summary: 9/11 or 82% low loss by Expeller Method; 1 low by Hydraulic. 
* N.S,P.A. bleach. - -South  Texas Cotton Oil Company, Houston, Texas, 
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T A B L E  I I  

Crude  Soybean Oil - -  H y d r a u l i c  Type 
Comparative Refining Test Resul ts  

Free  Hydrau l i c  Ref in ing  Method Expel ler  Ref in ing  Method 

Fatty N S P A  N S P A  
Acids Loss Color Bleach Loss Color Bleach 

1.0 
.7 
.8 
.8 
.9 
.8 

1.0 
.9 
.8 
.9 
.9 
.8 
.7 
.7 
.9 

1.0 
.9 

1.0 
.6 
.9 
.9 
.9 
.9 

1.0 
.8 

1.1 
1.4 

.9 
1.0 
2.3 
3.3 
0.9 

6.9 6.7 1.O 
6.9 6.8 1.0 
7.2 10.1 1,1 
6.3 3.8 1.1 
7.5 8.4 1.1 
6.6 9.4 1.0 
9.4 8.1 1.0 
6.5 8.9 1.0 
6.6 8.0 1.1 
6.8 8.9 1.0 
7.1 8.9 1.O 
6.1 8.9 1.1 
4.7 8.4 1.O 
7.1 8.8 1.0 
6.7 8.8 1.0 
6.6 8.8 1.0 
8.4 8.8 1.0 
7.4 8.8 1.0 
6.7 8.9 1.9" 
6.4 8.8 1.3 
7.3 9.4 1.0 
7.1 8.1 1.1 
8.7 9.5 1.0 

11.3 9.2 1.0 
6.2 8.8 1.0 
9.7 8.9 1.1 

10.6 8.5 1.O 
7.3 8.6 0.9 
7.2 9.1 1.O 

19.9 9.5 1.0 
25.2 10.5 1.0 

6.9 8.5 1.1 

8.7 8.1 0.9 
5.9 8.3 1.0 
7.5 8.6 1.1 
5.7 9.3 1.O 
7.5 8.2 1.O 
6.3 6.6 1.6" 
9.2 7.3 1,1 
6.3 8.2 1.0 
6.8 6.8 1.0 
8.5 8.1 1.0 
7.3 8.7 1.1 
4.8 8.2 1.0 
4.9 8.4 I . I  
7,2 8.2 1.0 
7.3 8.0 1.0 
7.2 8.1 1.0 
8.9 8.7 1.1 
8.3 8.5 1.1 
6.8 8.8 1.2 
7.1 8.2 1.0 
7.6 8.8 1.0 
5.7 8.2 1.0 
8.2 8.3 1.0 

11.7 8.3 1.0 
6.3 8,2 1.0 

10.2 8.2 1.0 
11.0 8.1 1,0 

7.5 8.2 0.7 
7.7 8.3 1.0 

20.3 9.1 0.7 
25.6 8.4 1.1 

7.2 7.6 1.1 
Avg. 1.0 8.4 8.9 1.06 8.5 8.3 1.03 

* Dis regarded  in  Summary  below. 

On Avg. On Avg.  On Avg. 
Summa ry  Comparison Loss Diff. Color Diff. Bleach Diff. 

Expeller Method- -Low. .  31% .60% 91% .7 red 31% .15 red 
Expel ler  M e t h o d - - H i g h .  62% .39% 6% .3 red 19% .10 red 
Net on all comparisons  . . . .  053% 50% Equa l  

Hydr .  low 
Larges t  differences, loss. i 1.3% 1.4% 1.0% Exp. Meth. low 
Larges t  differences loss. I 0 .9% 0.7% 0 .6% Hyd.  Meth. low 

- - S w i f t  and Company.  

Net average difference in bleach; no significant 
difference. 

I t  is noted that  al though the hydraul ic  method gave 
lower results on two more samples than did the ex- 
peller method, nevertheless as judged by  the size of 
the worst  differences, as well as the relation of the 
average differences in each case, the expeller method 
appears  on the whole to do a bet ter  job of refining 
hydraul ic  oil. This is especially t rue when the refined 
oil color is taken into account. Note that  the over-all 
net average difference in loss by  the two methods is 
negligible. 

The wri ter  considers tha t  this work confirms justi- 
fication of the Commit tee 's  action taken on the basis 
of last yea r ' s  work and recommends to the Committee 
that  the expeller method continue to be designated 
for  use on both expeller and hydraul ic  oils. 

EGBERT FREYER 

Study of the Ref in in~  of Extracted  
S o y b e a n  Oil 

A S a member  of the committee of the A.O.C.S. 
set up for the s tudy  of the refining of extracted 

soybean oil, we have gathered considerable data  and 
studied many  of the variables encountered in the 
refining of this type of oil. The problem has been 
at tacked f rom two angles, namely, to obtain data and 
observations concerning the present  tentat ive method 
on the books for  extracted oil and also to work out 
new methods which would be more adaptable  and 

give results more compatible with the general char- 
acteristics of the raw oil. In  this way i t  was hoped 
tha t  our work would be both critical and construc- 
tive inasmuch as this problem is of extreme impor- 
tance due to the large pa r t  to be taken by  extracted 
soybean oil in the national  oil and fa t  picture.  

For  the first pa r t  of the problem we have been 
accumulat ing data on all shipments of extracted oil 
made by  our mills to the t rade using present  A.O.C.S. 
method. This alone has provided us with a large 
number  of data  which have been very  valuable in 
evaluating the tentat ive procedure which is now up 
for  adoption or rejection as an official procedure. We 
have accumulated all these data, especially the refin- 
ing loss, acid number,  and break of the oil, and 
charted them in order to observe if there would be 
any  definite relationship between these three factors  
that  would s t rengthen the position of the present  
tentative procedure to be used as a means of evaluat- 
ing these oils. We have plotted refining loss versus 
acid number ,  the g raph  of which follows, and find 
tha t  the results are entirely unreliable and tha t  no 
definite relationship between these two factors  can 
be observed. I t  will be noted that  the large major i ty  
of results on refining loss are apparen t ly  independent  
of the acid number  which is cont ra ry  to o u r  p lant  
experience in the refining of vegetable oils. At  the 
same time a minor  port ion of the results obtained are 
grouped around another  line which shows a crude 
relationship between refining loss and acid number  
inasmuch as the refining loss gradual ly  increases with 
an increase of acid number.  However,  we could find 
no reason for  the two t rends observed in these results 
and cannot explain at this t ime why the major i ty  of 
results on refining loss are independent  of acid 
number  while some show this crude propor t ional  
relationship. 

F rom the considerable amount  of work which we 
have done on the problem we have observed several 
factors  which might  have a bearing on the conflicting 
results described above. First ,  it appears  to us at  
this t ime f rom the data observed that  there is a limit- 
ing factor  to the rel iabil i ty of the results obtained 
f rom the tentat ive procedure for  extracted soybean 
oil; in other words, it has been observed that  ex- 
t racted degummed oils with an acid value of .3% 
or lower give results which are ent irely unpredictable  
f rom the analyt ical  characterist ics of the oil. How- 
ever, the same type  of oil w i t h  acid values of .4% 
or h igher  give results of refining loss which do have 
a rough relationship to the acid number.  In  other 
words, it seems to us tha t  the tentat ive procedure  
now in the boo~:s for  extracted degummed oil is 
l imited in its scope in tha t  it is ent irely unrel iable 
for  low acid value oils and  quite crude in its estima- 
tion of the refining characterist ics of the higher  acid 
value ex t r ac t ed  oils. Because of this it does not seem 
plausible to adopt  such a procedure as the control- 
l ing test  to be used in evaluat ing these oils for  t rad-  
ing purposes. 

Second, it appears  to us that  a large amount  of the 
difficulty obtained in refining these oils and get t ing 
concordant  results based on tqae acid number  of the 
oil is due to the empirical  formula  used in ar r iv ing  
at the amount  of alkali necessary for  refining. Con- 
sidering the fact  tha t  a large pa r t  of the extracted oil 
produced in this country  is of the low acid, degummed 
type, the critical analysis of this fo rmula  shows tha t  
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OIL & SOAP, 

beaker,  the weight obtained being used in determin- 
ing the refining loss of this oil. 

The above method has proven sat isfactory for  use 
in our l abora tory  in determining the refining charac- 
teristics of our extracted degummed soybean oil. 
However,  in consideration of an extracted oil of the 
non,degummed type, it was found that  such an oil, 
when pu t  through the above procedure,  int roduced 
difficulties in the form of persistent emulsions which 
did not allow an efficient separat ion of the oil and 
soap layers.  Consequently it w a s  decided to t rea t  
this oil as if  it were an expeller type oil, and it was 
found tha t  the oil responded nicely to the official 
procedure now in the books for  expeller soybean oil. 
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At  the present  t i m e  and with due consideration for  
the results obtained in the work described above, i t  
is our recommendat ion that  the refining of extracted 
soybean oil be carried out according to the two 
methods outlined above, namely, the water-wash sep- 
a ra to ry  funnel  method for  extracted oil of the de- 
gummed type, and the official expeller procedure for  
extracted oil of the non-degummed type. I t  seems to 
us at the present  time tha t  such distinction mus t  be 
made and tha t  sat isfactory evaluation of these two 
types of extracted oil can be ar r ived at  th rough the 
use of the procedures outlined. 

S .  O .  S O R E N S E N  

T h e r m a l  P r o p e r t i e s  of Fat s  and Oi ls  
V. The  Heat  Capacity and Heat  of F u s i o n  of H i g h l y  

Hydrogenated  Cot tonseed  Oil  

G. D. OLIVER and A. E. B A I L E Y  
Southern Regional Research Laboratory, ~ New Orleans, Louisiana 

I 
N AN earlier paper  (4) of this series thermal  data  

were repor ted for  cottonseed oil (I.V. ~ 108.3), 
par t ia l ly  hydrogenated cottonseed oil (I.V. 

59.5) and a mixture  of cottonseed oil and petroleum 
naphtha.  This work on highly hydrogenated  cotton- 
seed oil (I.V. = 0.85) completes the present  calori- 
metric investigation of this oil. 

The calorimetric appara tus  and the general pro- 
cedure followed in making the measurements  were 
described in the first pape r  (2) of this series. How- 
ever, before the present  work was initiated, an addi- 
t ional calibration of the calorimeter was made, in the 
course of which the determinat ion of its heat capaci ty 
was extended to 340 ° K. Also, the calorimeter ther- 
mocouple was calibrated against  a plat inum-resistance 
thermometer  f rom 90 ° to 400 ° K. The calibrated 
thermocouple was checked to within an accuracy of 
0.02 ° at several fixed tempera tures  used for  ther- 
mometer  calibration. 

Composition and Characteristics of the Oil 
The composition and characterist ics of the oil have 

been recorded in detail in a previous communication 
(1). The oil exhibited polymorphism, solidifying in 
four  differeut forms, which had melt ing points of 
62.3 °, 61.0 ° , 58.5 ° , and 50.5 ° C. Following the 
nomenclature adopted in the preceding paper,  the 
four  forms corresponding to these tempera tures  are 
refer red  to as Forms  I, I I ,  I I I ,  and IV, respectively. 

Heat Content of the Oil 
A S A M P L E  of the liquefied oil, weighing 35.341 g., 

was placed in the calorimeter and quickly solidi- 
fied by  immersing the calorimeter  in a bath of liquid 
nitrogen. The tempera ture  of the calorimeter  and con- 
tents appeared  to approach tha t  of the ba th  within 
about 40 seconds. The calorimeter  was then assem- 
bled within the complete appara tus  in the usual way. 
Af te r  the necessary heat  capaci ty and heat  of fusion 

1 One of the laboratories of the Bureau  of Agr i cu l t u r a l  and Indus-  
t r i a l  Ohemistry, Agricultural Research Admin i s t ra t ion ,  U. S. Depart-  
mea t  of Agriculture. 

runs on the quickly chilled sample, heat  capaci ty  
measurements  were made on the liquefied oil. The 
appara tus  being lef t  unchanged, the same sample of 
oil was slowly chilled, tempered at 1 ° to 1.5 ° C. below 
its melt ing point  (i.e., a t  about 61 ° C.) for  about 36 
hours, and similarly tested for  heat capaci ty  and heat  
of fusion. 

The accumulated heat content of each sample be- 
tween 200.0 ° and 373.1 ° K. (--73.1 ° to 100.0 ° C.) 
are presented in tabular  form in Table I and in 
graphic form in F igure  1. Over the range .of tem- 
pera tures  in which melt ing occurred, the values for  
the heat content were determined dur ing continuous 
heating of the samples f rom the lowest t empera tu re  

T A B L E  1 

Accumula ted  Hea t  Contents  Above 200 ° K. of Samples of 
Highly Hydrogenated Cottonseed Oil. 

Quickly solidified sample Tempered sample 

Temp. °K. cal . /g.  

200.0 0.0 
225.0 7.44 
250.7  16.00 
260.5 19.73 
266.8 22.14 
272.8 24.50 
278.4 26.82 
283.8 29.09 
289.0 31.31 
293.9 33.49 
298.5 35.63 
302.9 37,74 
307.0 39,81 
310.9 41.84 
315.1 43.80 
320.1 45.63 
324.7 47.42 
327.3 49.33 
329.5 53,00 
330.9 57.35 
331.8 61.38 
332,5 65.40 
33g~1 69.42 
333.6 73.43 
334.0 77.44 
334.4 81,45 
334.8 85.44 
335.3 89.42 
336.3 93.34 
339.2 95.09 
350.0 100.80 
360.0 106,17 
373.1 113.35 

Temp. OK. cal . /g .  

200.0 0.0 
230.0 8.57 
259.4 18.14 
269.2 21.79 
275.5 24.16 
281,4 26.47 
286.9 23.75 
291.9 30.99 
296.4 33.22 
300.8 35.39 
305.2 37.49 
309.4 39.55 
313.4 41.56 
317.2 43.52 
320.3 45.49 
32'3.0 47.44 
325,2 49.39 
326.9 51.$6 
328.4 53.30 
329,.7 55,25 
331'.2 59.18 
332.5 63.03 
333.5  66.96 
33,4.1 70.85 
334.6 74.73 
2;35A 78.60 
335,5 82.45 
335.9 86.29 
33~;2 90.13 
336:8 98.93 
339.4 95.04 
350.0 100.64 
360.0 106.10 
373.1 113.19 


