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T H E  well-known refining methods employing caus- 
tic soda and soda ash have been described in the 
l i terature,  and up to the present these methods 

have been very efficient. But, the methods of express- 
ing vegetable oil f rom the seed and bean have 
. . . . . . . . . . . . . . .  changed radical ly the last 

year  or two in tha t  about  
75% of all the soybean oil 
produced is by  solvent ex- 
t ract ion and a noticeable 
port ion of cottonseed oil 
is  produced by  pre-expel- 
ling, employing mechani- 
cal screw presses and ex- 
t rac t ing  the cake or meal 
residue with the s tandard  
solvent extract ion equip- 
mea t  as well as changing 
f rom hydraulic  to mechan- 
ical pressing but  re ta ining 
t h e  h y d r a u l i c  c o o k i n g  
method. 

The success, that  was ob- 
tained f r o m  e x t r a c t i n g  

B. It. Thurman soybean oil has offered lit- 
tle difficulty to the refiner. 

The solvent oil is usually considered superior to the 
screw press expeller method and fa r  superior  to the 
hydraul ic  method. On cottonseed oil, largely due to 
the different coloring matter ,  solvent extraction has 
not advanced as fa r  as it has on soybean. 

I t  was learned early in the first a t t empt  to extract  
cottonseed at Wilson, Ark., tha t  the heat and t ime 
employed to remove the solvent f rom the oil were 
likely to set the color whereby pr ime oil would not be 
obtained f rom pr ime seed as it would be if it were 
done by  pressing. The cause of the trouble was 
quickly determined and is acknowledged to be both 
time and tempera ture  (1).  

Different Official Cup Test Refining Rules were 
provided for  the two main grades of cotton oil pro- 
duced by  the hydraul ic  method in one case and ex- 
peller in the other because there was a marked  differ- 
ence between oils produced by  the two methods. There 
was also a difference between hydraulic  oils, one be- 
ing what is called regular,  and the other, slow-break. 
The slow-break and the expeller methods were very 
similar except tha t  the Official Cup Refining method 
specifies that  slow-break oil be st irred for  20 minutes 
and expeller oil be s t i rred for 12 minutes in the hot 
and a higher Baum6 caustic be used on the expeller 
oil. The " S l o w - B r e a k "  method gives to some hy- 
draulic- type cooked, expeller oils, fictitiously low re- 
fining losses. 

Recently a change in the heating, drying, and cook- 
ing procedure has altered the nature  of expelled cot- 
ton oil as previously known. Perhaps  the main reason 
for the difference now is that  the hydraulic  cooking 
process is. used. Moisture is added, and the tempera-  
ture is brought  up, perhaps  under  very slight v a p o r  
pressure,  and then the moisture is evaporated to the 
r ight  degree for mechanical expelling. The cookers 
employed were identified as 3- to 5-high stack. They 
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are chambers  provided with agitators where the cook- 
ing of the meats can be controlled as to time, tempera-  
ture, and evaporat ion of moisture. I t  is evident, by  
comparison with the pr ior  expeller o r  cold-pressed 
method, that  these two expeller oils are different. The 
short cooking period former ly  used was really nothing 
more than  a warming-up to evaporate the moisture so 
tha t  the expeller would proper ly  operate against  fric- 
tion due to low moisture content of the cottonseed 
meats, and the resul tant  oil contained considerably 
more coloring matter ,  such as. gossypol and mater ial  
of like nature,  but  had a comparat ively  small amount  
of phosphatides. This change has produced an oil that  
is more like the hydraul ic  than  the original  screw- 
pressed oil. 

In  addition to this, there has been a tu rn  to ex- 
pelling' or pre-pressing pr ior  to solvent extract ing 
whereby in the ease of cottonseed oil, about  two-thirds 
to three-fourths of the oil is removed in the mechani- 
cal pressing operation and one-third to one-fourth by  
solvent extraction. The method is of course economi- 
cal and a t t ract ive  for  the reason that  considerably 
less solvent is employed in this two-stage operation 
and the wear and tear  on the mechanical presses is 
mininfized, but  the coloring mat ter  is concentrated in 
the solvent-extracted port ion and the color of this 
type of oil is more resistant  to the usual refining 
methods. The refining losses seem to be excellent how- 
ever, especially if the slow-break method is specified. 

Table I shows a comparison of pre-pressed and sol- 
vent extracted crude cottonseed oils as to calculated 
phosphatides ( % P  x 26), CUll color, cup refining loss, 
and theoretical or Wesson loss. These oils were made 
f rom West. Texas seed, which normal ly  produces oils 
of high color in comparison to the other par t s  of the 
cotton belt. 

I t  is. interesting to note that  oils f rom the pre-press- 
ing stage are usually much lighter in bleach color and 
definitely show that  the solvent stage is burdened 
with the problem of removing the residual oil, with- 
out increasing the color over tha t  of the pre-pressed 
portion, 

T I t E  soda ash refining process, which is a two-stage 
sodium carbonate and sodium hydroxide refining 

t reatment ,  employs in the second step a highly con- 
centra ted caustic soda for  the Color reduction (2). 
The operat ion is quick and does not expose the strong 
caustic to the neutral  oil for  a t ime sufficient to cause 
saponification losses. At  the same time the employ- 
ment of a water-flush type of centr ifuge permits  a 
small quant i ty  of . s t rong  caustic soda to be used and 
prevents  emulsification of free oil in the soap pro- 
duced and stratification or salting out of the soap by  
completely dissolving it in water.  An example of t h e  
effect on color reduction, by varying the strengths of 
lye bu t  keeping the quant i ty  of NaOH constant, on 
cottonseed oil that  has been previously neutralized 
with sodium carbonate is given in Table I I .  I t  is 
therefore possible to obtain colors l ighter  than  cup 
bleach colors by  employing the r ight  s t rength of lye 
and proper  mixing in the second step of the soda ash 
process, with insignificant loss of neutral  oil free o r  
saponified, 
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T A B L E  I 

Crude {'ottonseed Oils, West  Texas, Year 1 9 5 3 - - - P r e - r r e s s e d  and Solvent  Fxtracted  

No. Crude Cottonseed Oil 
H,O 

(Volat i les)  
(at  105~ 

F. F. A. P'hosph, 
( % P x 2 6 )  

Wesson 
Loss 

Cup Tests 

Ref in ing  Color Bleach 

20 u  

% % % % 

6403 Mill "L" - - -P re -P re s s  Oil 0,27 1.8 2.05 3.19 2 .7R  

6404 Mill " * , " - - S o l v e n t  Oil 0.18 1.4 2,65 2.87 3.1 

1.6 
1.4 
1.7 

5887 
(i076 
5970 

1.89 
3.17 
2.57 

0.41 
0,21 
0.20 

2.96 
2,92 
3.81 

Mill " h " - - P r e - P r e s s  Oil 
2.3 
2,8 
2,2 

5888 0.01 1.2 2.63 2,91 2.5 
5971 Mill " L " - - S o l v e n t  Oil 0.08 1.5 3.20 3,71 "L3 
6077 0.37 1,7 3.25 4.41 2.5 

6396 Mill " P " - - P r e - P r e s s  0 i l  0.12 1.2 1.92 1.94 2.6 

6397 Mill " P " - - - S o l v e n t  Oil 0,13 2.1 2,11 3.42 8.9 

0.11 
0.07 
0.19 

2.20 
0.14 
0.31 

Mill " P " - ~ P r e - P r e s s  Oil 

0.24 

5902 
5974 
6047 

1.0 
1.4 
1.3 

1.5 
1.1 
1.2 

2,7 

Mill " P " - - S o l v e n t  Oil 

2.8 
1.6 
1.9 

5901 
5975 
6048 

1.77 
2.42 
1,76 

3.61 
2.57 
3.07 

1.82 Mill " P H " - - P r e - P r e s s  Oil 

1 .77  
1,24 
2.11 

] .98 
2.43 
2,20 

6399 

5.87 
2,17 
3.54 

4.30 

1.2 
1.5 
3.4 

4,49 
2.40 
3.18 

5917 
6007 
6126 

0.33 
0.21 
0.22 

Loss 35 Y -  

% 

620 ~ . 5 R  

9.0 7.6 

6.7 6,7 
6.2 7.5 
8.4 4,3 

8.4 5/6 
10.7 5.1 
10.9 7.2 

6.3 6.2 

10.5 14.3 

4.8 4.6 
7.4 6.2 
6.1 7.1 

13.3 12,o 
8.3 14.7 
9.5 18.6 

6.1 7.9 

8.7 6.6 

7.8 6.2 
5.9 4.4 

15,0 9.3 

10.8 8.8 
8.4 6.2 
9.0 7.4 

6.(} 6.4 

9.9 7.2 

9.0 8.5 
7.1 8.5 

11.3 11,5 
9.6 8.4 

7,4 
7,5 

11.9 

2.1 

6406 Mill " P H " - - - S o l v e n t  Oil 0.22 2.8 1.72 4.52 3.3 

5918 0.09 2.5 1,80 3.78 2.3 
6006 Mill " P H " ~ - F r e - P v e s s  Oil 9.08 1,6 1.43 2.35 0.9 
6125 0.42 2.2 4.89 9.26 2.5 

Mill " P H " - - - S o l v e n t  Oil 
3.7 
1.8 
3.5 

6395 Mill  " B H " - - - P r e - P r e s s  Oil 0.11 2,8 1.09 3.76 1.9 

6394 Mill  " B F " - - S o l v e n t  Oil 0.12 3.4 1.54 4,49 2.2 

5925 Mill " A " - ~ P r e - P r e s s  Oil 0.17 1,3 2,55 2.82 4.4 
6127 0.20 1,8 2.18 3.82 5.2 

5926 Mill " A " - - S o l v e n t  Oil 1.01 1,9 1.38 6.57 6.8 
6128 0.28 1.8 2.39 3.96 4.2 

A mixer that has proven effective in the second step 
is i l lustrated in Figure ~. It is unique in that com- 
paratively little horse-power is required for the very 
effective ,nixing which results. There are six shear 
rings containing 24 vanes each, in which an impeller 
with blades revolves 640 r.p.m., which gives 97,000 
shear points per minute (6 X 24 ><. 640).  A shear 
point is that instant during which the impeller tip 
passes one vane in the shear ring. The mixer requires 
less than 5 h.p. for a four-tank car per 24-hour-day 
capacity. 

T A B L E  ** 

Gaboratory  Re-Ref in ing of Cottonseed Oil f rom F i r s t  Step of Soda Ash 
Process,  Two Batches  Oil from P r i m a r y  Cen t r i fuges  Re-Refined w i t h  

Lyes  of Var ious  S t reng ths  in  H i g h  Speed Mixer, 2 Minutes  

Bleach I Color ] 
L y e U s e d  l/ ~, - - - ~  B 

2 .5% 20~  '. ...................... / 8.6 R I 9.7 R I 
1 .82% 26~  '. .................... [ 7.7 R I 8.7 R I 
* ,53% 30~  ', .................... ~1 7,1 R { 7.8 R ] 
1.24% T M  .................... I 6 . 4 R  ! 7 , 7 R  I 
Official Cup Test [ i I 
Crude  Cottonseed Oil .......... I ,%2 R I 12.0 R I 

A B 

3.0 R 2.7 R 
2.5 R 2.0 R 
2.1 R 1.8 R 
1.9 R ] .4 R 

3.5 R 5.0 R 

The results of another study of the effect of concen- 
tration of NaOH on the color and bleach of cottonseed 
oil are given in Table III.  The oil that had a cup 
bleach of 5.7 red was treated after soda ash neutrali- 
zat ion in the first step, with varying strengths and 
amounts of  caustic soda solution. 

The bleach eolor was progressively lower as the 
strength of caustic increased; at 36~ NaOH level 
1.32% of this solution g~ve the ~ m e  bleach color as 

T A B L E  I I I  

Effect  of V a r y i n g  St reng ths  of Caust ic  Solution on Color 
Reduct ion  i~  2nd  Step of Soda Ash Refining- 

Crude Cottxmseed Oil ................................................................. 7.1% F.F ,A .  
Cup Color ........................................................................ 18.2 Red 
Cup Bleach ..................................................................... 5,7 Red 
Cup Loss ......................................................................... 18 .3v~ 

Neutra l ized P r i m a r y  Oil f rom Soda Ash Ref in ing  (f i rs t  s tep)  
Re-Ref ine- -2  Minutes  H i g h  Speed Mixer  (second step) 

Caust ic  Dry NaOH Color Bleach 

2 .5% 2 0 ~  '. .......................... ( 0 .35%)  13.2 R 5 . 5 R  
1.82% 26~  '. ........................ ( 0 . 35%)  12.9 4.6 
2.5% 3 0 ~  ' ........................... ( 0 . 59%)  12.1 4,3 
1 ,67% 30~  '. ........................ ( 0 .39%)  13.8 4.1 
2 .5% 36~  '. .......................... ( 0 , 7 5 % )  10.4 2.8 
1 .32% 36~  '. ........................ (0,39'%) 11.9 2.8 

2.5%. The "comparative effect of dissolving this soda 
ash neutral ized oil from the first step in hexane to 
make a 50% miscella and then re-refining with caustic 
soda solution of different strengths in a high speed 
mixer (Waring  blender)  for 4 minutes  is shown in 
Table IV. 

It is interesting to note that the treatment of the 
straight oil with 2~2% of 20~ lye, gave a color of 

T A B L E  I V  

Crude Cottonseed Oi l :  Re-ref ining Cottonseed Oil in  Hexane  
Same as in  Table IXI 

50% P r i m a r y  Oil f rom Soda Ash Ref in ing  Mixed in  Hexane  50% and 
Re-Refined with Va r ious  S t reng ths  of Caust ic  Solut ion in  

H igh  Speed Mixer for 4 Minutes  

1 
Caustic  I Dry  N a O H  t Oolor ( Solvent-free bas is)  

A. 2.5% ~O~ ' ...................... I ~o.35%) " 2 i6R 
B 2.5% 26~  '. ..................... I ( 0 . 4 8 % )  16.4 
C," 2 , 5 %  30~  '. ..................... ( 0 . 59%)  13.6 
n .  2 .5% 36~  ' ...................... ( 0 .75%)  14.6 
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13.2 red, but  when refined in the 50% oil miscella 
with the same quant i ty  and strength of lye, the color 
was 21.6 red (Table IV) .  But  this refined oil nliscella, 
when washed with 3% of water,  came down to an oil 
color of 13.1 red, showing that  hexane solvent holds 
back color in solution, prevent ing the caustic f rom 
dissolving this out along with the other coloring mat-  
ter  and soap. 

A comparison of the effect of water-washing a mis- 
eella t reated with caustic soda solution is shown in 
Table V. It  is apparen t  tha t  3% of water  is sufficient, 

T A B L E  V 

Crude  Cot tonseed Oi l :  Effects  of Re- re f in ing  Cottonseed Oil in  t t e ~ a n e  
Same  as in Table  I I I  

5 0 %  P r i m a r y  Oil f r o m  Soda Ash  R e f i n i n g  Mixed in H e x a n e  5 0 %  a n d  
Re-ref ined wi th  Var ious  S t r e n g t h s  of Caus t i c  Solut ion 

in H i g h  Speed  ~ i x e r  for  4 M inu t e s  
Re-ref ined Miscel las  W a s h e d  w i t h  V a r i o u s  A m o u n t s  of W a t e r - -  

Effect  on Color 

Caust ic  

2 . 5 %  2 0 ~  '. .......... 
2 . 5 %  2 0 ~  '. .......... 
2 . 5 %  2 0 ~  '. .......... 

2 . 5 %  3 6 ~  '. ...... :... 
2 . 5 %  3 6 ~  '. .......... 
2 . 5 %  3 6 ~  ', .......... 

Color 
(Solvent - f ree  bas i s )  

21.6 R 
21.6 R 
21.6 R 

14.6 R 
14.6 R 
14.6 R 

% W a t e r  Color of 
W a s h e d  Oil 

Added  ( Solvent-f ree  bas i s )  

none 

16% I 3 . 0  1~ 

9 . 9 R  

F I G .  ] .  

compared to 10%, to remove the color remaining 
a f te r  caust{c miscella re-refining. This washing step 
should be adopted for  miscella refining, being rela- 
t ively inexpensive. Because only 3% of water  is re- 
quired, it offers the advantage of having very clean 
miscella going to the final evaporators  and s t r ipping 
column with little loss of hexane in the waste water.  

The usual oil content of miscella f rom the average 
extract ion plant  is hard ly  eve r  in excess of 25% and 
would p robab ly  run  on the average less than 20%. 
Because the t rend of extraction in the cottonseed oil 
indus t ry  is t o w a r d  pre-expelling and solvent extrac- 
tion Combined, it would be to the advantage of such a 
processor to refine in the miscella the three-fourths 
pre-expelled port ion by  diluting the miscella f rom ex- 
t ract ion plant,  containing 20% oil, for  example, with 
the pre-pressed oil, which would yield approximate ly  
50% oil miscella. For  tha t  reason considerable work 
has been done and data accumulated on that  s t rength 
of miscella to show tha t  it is practical  to refine mis- 
cellas containing as low as 50% of oil. Nevertheless 
it will be noted by  re fer r ing  to Table V I  that  the ease 
of removing color f rom oil contained in the solvent is 
roughly propor t ional  to the concentration of oil and 
that  there is an advantage in concentrat ing miscella 
to 75% oil instead of 50%. I t  is also to be pointed 
out that  certain surface active agents may  be effective 
in reducing color in low oil miscellas. There is evi- 
dence however tha t  a high s t rength and high excess 
of caustic can be used in miscella refining with l i t t l e  
loss of neutra l  oil and thereby produce excellent col- 
ors without these agents, especially when the oil in 
the miseel]a is kept  at a maximum. 

I t  is interesting to note that  the 25% oil miseella 
was hardly  affected as to color reduction by  caustic 
soda with an excess equal to what  is specified by  the 
Official Cup Refining Tests and is approximate ly  
three times as much as would be employed by  fac tory  
caustic refining. 

Because the boiling point  of 75% oil miscella is 
considerably below the danger  point of setting co|or 
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in cottonseed oil, the producer  would benefit by con- 
centrat ing by  evaporat ing miscella to 75% oil con- 
tent. Nevertheless., as is shown, 50% miscella can be 
handled with as good color reduction as 75%, pro- 
vided washing or a surface-active agent  is employed, 
al though as Table V I  shows it is not necessary to use 

T A B L E  V l  

Miscella R e f i n i n g - - L a b o r a t o r y  Tes t s  
C r u d e  Cottonseed O i l - - S o l v e n t  E x t r a c t e d - - W e s t  Texas  Seed 
F . F . A .  1 . 6 % - - C u p  Color :  35 Y ~ 7 . 6  I ~ - - C u p  Bleach 3.1 P~ 

Miscel la  ( c r u d e  o i l +  hexane )  mixed  for  5 m i n u t e s  

% Crude  Oil in  L y e  U s e d  Addi t ive  Color of 
Miscel la  (based  on wt .  (based on wt .  Ref ined Oil 

by  w e i g h t  of c rude  oil) of c rude  oil) (Solvent - f ree  bas i s )  

1 0 0 %  by w e i g h t  
7 5 %  
5 0 %  
2 5 %  

7 5 %  
7 5 %  
7 5 %  

5 0 %  
5 0 %  
5 0 %  

2 5 %  
2 5 %  

5 . 9 2 %  2 0 ~  ' 
5 . 92% 2O~ ' 
5 . 92% 2 0 ~  ' 
5 . 92% 2 0 ~  ' 

5 . 92% 2 0 ~  ' 
5 . 9 2 %  2 0 ~  ' 
5 . 92% 2 0 ~  ' 

5 . 92% 2 0 ~  ' 
5 . 92% 2 0 ~  ' 
5 . 9 2 %  2 0 ~  ' 

5 . 92% 2 0 ~  ' 
5 . 92% 2 0 ~  ' 

5 . 92% 2 0 ~  ' 

none 
none 
none  
none 

none 
0 . 1 % - - A  
0 A % - - B  

none 

o.1%--A 
OA%--B 
none 
0 . 1 % - - A  

0.1%--B 25% 

.NO~E: A - - p o l y p r o p y l e n e  g l y c o l - - 4 2 5 .  
B - - T r i t o n  X-100 (octyl phenol  polyglycol m o n o e t h e r ) .  

6 . 8 R  
7.9 R 
6 . 7 R  

too d a r k  to r e a d  

7.9 R 
7.6 R 
8 . 4 R  

6 . 7 R  
8.0 R 
7 . 4 R  

too d a r k  to r e a d  
too d a r k  to r e a d  
(175.0  Y-23.0 R)  
too d a r k  to r e a d  
(175.0  Y-27.0 R )  

surface-active agents on a 50% oil miscella. In  one 
case an agent will increase the color while with an- 
other it will l ighten it only slightly compared to re- 
fining without it. 

M I S C E L L A  refining is now being pract iced on a 
large scale. The advantage is protection against  

saponifying neutra l  oil in the refining step due to the 
hexanc solvent, which permits  the use of a very high 
excess caustic soda to remove more color than is ob- 
tained by  the cup test on a s traight  oil af ter  the mis- 
cella has been evaporated. Therefore those employing 
pre-pressing and solvent extraction on cottonseed will 
find it to their  advantage to employ miscella refining 
in order to be able to use high excesses and high 
Baum6 caustic to improve the color of the miscella 
oil, which is usually darker  than the pre-pressed por- 
tion. This can be done with little sacrifice in refining 
loss. There is the problem of setting color in cotton 
oil while evaporat ing the last 15% of the solvent (1). 
The critical t empera ture  and time at which color is 
set is 180~ for  1 hour, or 210~ for  15 minutes. 
Another  advantage to refining in the miseella is the 
removal of the " f i ne s , "  soluble carbohydrates  and 
proteins, which fo rm scale on the evaporator  tubes. 

The advantages of separat ing soapstock f rom mis- 
cella ra ther  than f rom oil without solvent may  be 
seen f rom the following' discussion. According to the 
Stokes law, the settling rate of a particle is propor-  
tional to the difference between the density of the 
particle and the density of the medium in which it is 
suspended, divided by  the viscosity of the medium. 

Fo r  example, take a 50/50 oil and hexane miscella, 
which has a viscosity of 3.65 centipoises at 77~ 
When refined with 5.9% of 20~ caustic having a 
sp. gr. of 1.16, the soapstock produced by  a refining 

loss of 5.2% will have a s p .  gr. of  1.05. The miscella 
in which this is suspended will have a s p .  gr. of .79. 
This, by  apply ing  the formula,  gives a settling rate 
fac tor  of 0.071. I f  the same crude oil without  hexane '  
is refined with 5.9% of 20~ caustic at 122~ re- 
fining loss of 9%, the sp. gr. of the soapstock is 1.02, 
and the sp. gr. of the refined oil .90. The viscosity of 
the refined oil is 26.35 centipoises. The settling rate 
factor  is 0.0048. This means that  a centr i fugal  em- 
ployed in miseella refining theoretically could sepa- 
rate and settle out the soapstock 15 times as fast  f r o m  
50/50 oil-hexane miscella at 770F. as when opera t ing  
on soapstock and oil at 122~ without hexane. The 
practical  tests show that  one and  one-half times the 
centrifuge s t ra ight  oil capaci ty  is. safe to accept fo r  
miscella. 

Refining Fatty Oils with Ammonia 
A new and most interesting process has been devel- 

oped and tested, the Clayton Ammonia  Refining Proc- 
ess. F o r  certain crude oils a water  solution of am- 
monia, about  14% NIt3, is used as the neutral izing 
refining agent  which can be evaporated subsequently 
f rom the ammonia soapstock and re-used as the neu- 
tralizing agent. Only about  20% of the ammonia re- 
quired for  refining is needed as make-up in re-using 
the recovered solution. 

An unusual  by-product  (soapstock) results f rom 
this process, which is similar to water-degummed leci- 
thin, but  the acetone insoluble (phospholipid) port ion 
is  higher. A typical  analysis of such a moisture-free 
product  f rom the ammonia refining of an extracted 
crude soya oil is 75% acetone insoluble and 25% ace- 
tone soluble. The soluble port ion analyzes 8% F. 
F. A. and 17% free oil, based on the weight of the 
dried product.  

Water-degumming,  where substant ial ly all the 
phosphatides are removed fronl the crude oil, yields 
a product  containing (moisture-free basis) 62% ace- 
tone insolubles and 38% acetone solubles, but  the 
F. F. A. of the crude oil t reated remain in the oil. 
The analysis of the acetone soluble port ion usually 
runs  34% oil and 4% F. F. A. The advantage of 
producing an~nonia soapstock is readily seen. The oil 
and f a t ty  acid portion is unaltered. The phosphatide 
portion, also substant ial ly unaltered,  finds great pos- 
sibilities as a source of inositol and choline. The fact  
that  it has. these nutr i t ive components and fa t  pro- 
vides a valuable additive to extracted meals. Am- 
monia refining eliminates acidulation of soapstoek 
and shipping the non-acidulated by-product  f rom 
caustic refining, containing about 50% water. A neu- 
tralized oil is produced which requires only a quick 
caustic wash followed by  the usual washing and dry- 
ing steps, or the caustic wash may  be eliminated for  
certain end-uses of the oil. Ammonia  refined oil has 
been bleached and deodorized into edible oil, and 
keeping tests of it h a v e  been made. The quali ty de- 
termined in this manner,  showed it to be equal to, or 
bet ter  than the s tandard  caustic refining and other 
steps normal ly  employed in the manufac ture  of 
edible oils. 
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