
Refining Test Methods Are Revised 
By C. B. C L U F F  

Cha i rman ,  Ref in ing  Test  Commi t t ee  

The following revised method for 
ref ining tests  has been approved 
by the Refining Committee of the 
Amer ican  Oil Chemists  Society. 

Rule  264: Crude Cot tonseed Oil  
Chemists  Repor ts  

(Scc Rule 272  for Method of A.alys is)  

Determi~mtion of Color and Ex- 
cess Loss. Refining tests for  set- 
t lements,  shall be subject  to the 
following provisions : - -  

(a) At  least three  refin~ngs shall 
always be made, us ing  different  
s t r eng ths  or amounts  of sodium 
hydroxide, endeavor ing to obta in  a 
pr ime color wi th  loss not  over 9 
per cent ;  the max imum amount  per- 
mit red in rule 272 mus t  be used on 
at least one of these ref inings when 
the F.F.A.  of the oil do not exceed 
3 per cent, and on at least two of 
the ref inings when the F .F .A.  ex- 
ceed 3 per cent. I f  a pr ime color 
with loss not over 9 per cent is not  
obtained,  proceed as follows: 

Color Loss Procedure 
Pr ime or be t te r . . .Over  9% See paragraph (b) 
D a r k e r  t h a n  

Pr ime . . . . . . . .  9% or less See paragraph (c) 
D a r k e r  t h a n  

Pr ime . . . . . . . .  Over 9% See paragraoh (d) 

(b) I f  a pr ime color is obtained 
wi th  loss over 9 per cent, addi t ional  
ref inings wi th  less sodium hydrox- 
ide mus t  be t r ied  to obta in  a pr ime 
color with the lowest possible lo~s. 

(c) I f  the color is darker  than  
prime,  with loss under  9 pe~" cent, 
addi t ional  sodium hydroxide over 
the normal  m a x i m u m  of rule No. 
272 may be used, and if th is  gives 
a pr ime color wi th  loss not  over 9 
per cent, this  resul t  is to be report-  
ed, bu t  otherwise the results  ob- 

ta ined  With the normal  ma x i mum 
lye of rule No. 272 shall govern. 

(d) I f  a pr ime color cannot  be 
obtained wi thout  exceeding 9 per 
cent loss even as provided in para-  
graph (c) of this  section, or if the 
color is darker  than  pr ime with 
loss over 9 per cent  when us ing the 
max imum sodium hydroxide of rule 
No. 272, then of two or more tests  
showing va r y i ng  resul ts  in color, 
tha t  test  which produces the best 
color mus t  be reported, unless an- 
other of the tests produces an oi! 
which is darker  in color reading  
than  this  l ighter  oil by not  more 
than  10 per cent, with a reduct ion 
in loss g rea te r  than  the numer ica l  
difference in color r ead ing ;  in 
which case the la t ter  result  is the 
one to be reported. 
Il lnstration : 

l - - l o s s  12% Color, Red 10 
2- - loss  10.8% Color, Red 11 

R E P O R T  
(e) Chemists '  reports  for use in 

se t t lements  mus t  show the follow- 
ing data : 

Free  fa t ty  acids, to ten ths  of one 
per cent. 

Color of refined oil, in te rms of 
35 yellow and necesary red to pro- 
duce best match. 

F lavor  of refined oil. 
Amount  and s t r eng th  of lye used 

in refining.  
Refining loss, to ten ths  of one 

per cent. 

Rule  272: Crude Oils 
(,'ice Ride 264 for reporting rcfinin~ tcsts 

for settlen~cnt purposcsJ 

Section 1. Mix ing  Sample : 
Shake thoroughly with the can in 
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an inver ted posit ion, before remov- 
ing  any of the oil for analysis .  
I f  oil is cold, it mus t  be warmed 
to 70~ before a t t empt ing  to mix. 

Sect ion 2. Mois ture  or Volati le 
Mat t e r :  Place in a ta red  metal  or 
porcelain dish 10 g rams  of the well 
mixed sample, heat  gent ly  over a 
direct  flame wi th  a ro t a t ing  or 
rocking motion, un t i l  oil barely  
smokes. Cool and report  loss in 
weight  as Moisture.  Reserve for  
Meal Determina t ion .  

Sect ion 3. Meal or I m p u r i t i e s :  
Wash the residue f rom the  mois- 
tu re  de te rmina t ion  into a beaker  
with kerosene and warm to dissolve 
the Oil content.  F i l t e r  the resul t-  
ing mix ture  on a ta red  Gooeh cru- 
cible and wash the residue wi th  pe- 
trolie ether un t i l  free f rom Oil. 
Dry to cons tant  weight,  divide by 
0.8 and repor t  as per cent Meal or 
Impur i t i es .  

Sect ion 4. Free  F a t t y  Ac ids:  
Weight  7.05 g rams  of the well 
mixed crude oil into a four-ounce 
bottle or 250 ce. flask. Add 50 ee. 
of f reshly neutral ized,  dena tured  
alcohol, or f reshly  neut ra l ized  sat-  
ura ted  salt solution, and about  2 
ce. of 1 per cent phenophthal ien  
solut ion or alkali blue indicator.  
T i t r a t e  wi th  0.25 N NaOH solu- 
tion, unt i l  upon the addi t ion of 
one drop and violent  shaking of 
the mix tu re  a p e r m a n e n t  change 
in color is produced. Report  as 
per cent  free fa t ty  acids, oleie, the 
n u m b e r  of eubie cent imeters  of 
0.25 N NaOH used in the t i t r a t ion .  

Sect ion 5. Ref ining Crude Cot- 
tonseed Oil: 
(A) Appara tus :  

Scales, 1000 g rams  capacity, 
sensi t ive  to 1/2 gram.  Weights ,  
500 g rams  to 1/~ gram.  

Refining cups. Seamless or 
enameled  iron cups, 4 to 41/2 inches 
in d iameter  and 4 to 41/z inches 

deep, with a total  capacity of about  
900 cc. 

Ref ining appara tus ,  a mechan4 
ical s t i r r e r  hav ing  T-shaped pad- 
dles wi th  flat (not  twis ted)  blades 
1 inch wide and 31/2 inches over 
all, set at  r igh t  angles to the shaf t  
of the paddle. Each paddle mus t  
be dr iven by a gear, or wi th  other  
posit ive device, which will give the 
required  speed wi thout  s l ipping 
even under  m a x i m u m  load. (Note :  
I t  is r~commended tha t  a f te r  Sep- 
tember  1, 1928 only gear  drives 
be permi t ted . )  Speed of paddles 
in the cold water  bath  mus t  be 250 
• 10 R.P.M. and the speed of 
paddles in the hot water  bath  mus t  
be 70 § 5 R.P.M. The motor  and 
dr iv ing  belt or chain mus t  be of 
sufficient capacity to drive all the 
paddles s imul taneous ly  at  the 
specified speeds under  full  load. 

Two water  ba ths  wi th  ther-  
mcmeters ,  su i tab ly  a r r anged  to 
hold cups while s t i r r i n g ;  one bath 
to be ma in t a ined  at  18 ~ to 22~ 
us ing ice to cool it to this  tempera-  
ture,  i f  necessary,  and the other  
ma in t a ined  at 63 ~ to 67~ Level 
of water  in the baths  mus t  be as 
high as the level of oil and lye in 
the cups, and the water  mus t  be 
cont inuously  agi ta ted  to m a n t a i n  
un i fo rm tempera tures .  
( B ) Sodium Hydrox ide  Solu- 

t ions:  
These solutions mus t  be of ac- 

curate ly  known sodium hydroxide 
content ,  free f rom carbonate  and 
other impur i t i es  and mus t  be pre- 
pared in the following m a n n e r :  

A super - sa tu ra ted  solut ion is 
first prepared by adding to each 
ki logram of pure, dry solid sodium 
hydroxide broken up into small  
pieces; s~ of a k i logram of dis- 
tilled water.  Heat  on the s team 
bath  wi th  occasional s t i r r ing ,  for  
at least three hours.  Then  allow 
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to settle and cool for 24 to 48 
hours, keeping the vessel covered, 
to exclude a i r  as fa r  as possible. 
D u r i n g  the cooling a port ion of the 
sodium hydroxide which had dis- 
solved in the hot solution will 
crystal l ize out, and under  these 
condit ions the solution wilt then 
conta in  no measureable  amount  of 
carbonate.  I f  such crystals  do not  
separate  out, the solution was not 
super -sa tura ted .  

Decant  the solution f rom the 
residue, and if not perfect ly clear 
filter th rough filter paper or as- 
bestos. Dilute to the various con- 
cen t ra t ions  required with distilled 
water  which has been previously 
boiled and cooled. The final 
s t r eng th  of the diluted solutions 
mus t  be adjus ted  by actual t i t ra -  
tion, and not be specific g rav i ty  
tests. The impor tan t  point  is to 
know the exact content  of sodium 
hydroxide ra ther  than  the exact 
specific g rav i ty  or Beaume. Solu- 
t i o n s  of only the following 
s t r eng ths  shall be used and they 
must  be wi th in  the l imits  shown. 

SODIL'~M t lVDROXIDE TABLE 

N o m i n a l  D e -  A c t u a l  A l l o ~  a b l e  V a r i a t i o n s  
g r e e s  B e a u m e  N a O t I  ~v.. . . . . . . . . .  

a t  15 ~ C,  C o n t e n t  M i n i m u m  3 [ a x i m u m  

lO . . . . .  6 . 5 7 %  6 . 4 4 %  6 . 7 0 %  
12 . . . . .  8 .00  7 .84  8 ,16  
14 . . . . .  9.511 9 ,31  9 . 6 9  
10 . . . . .  l l A ) 6  1 0 . 8 4  11 .28  
18 . . . . .  12 .68  12 .43  12 .93  
20 . . . . .  14 .36  1 4 . 0 7  14 .65  
22 . . . . .  16.09  15.77  16.41 
24 . . . . .  17 .87  1 7 . 5 I  18.23  
26 . . . . .  19 .70  19.31 2 0 . 0 9  
28 . . . . .  2 1 . 5 8  2 1 , 1 5  22 .01  
30 . . . . .  2 3 . 5 0  2 3 . 0 3  23 .97  

(C) Choice of Lye. 
The max imum amount  of sodium 

hydroxide allowable for ref ining 
shall be calculated f rom the fol- 
lowing formulae  : 
For  hydraul ic  or hot pressed oils: 

F .F .A.  

5.2 .54 ~ Maximum NaOH 
For  expeller or cold pressed oils:  

F .F .A.  

4 . 3 6 5 ' +  .77 = Maximum NaOH 

The s t r eng ths  of lye (expressed 
in Beaume degrees) to be used for  
ref ining oils of var ious F.F.A. ,  
shall be as follows: 
P e r  C e n t  
F .  A . A .  t I y d r a u l i c  O i l  E x p e l l e r  O i l  

1 . 5 %  o r  
l e s s  . . . 1 0  ~ a n d  14 ~  ~ a n d l 8  ~  

1 .6 -3 .0  . . I 2  ~ a n d  16 ~ 16 ~ a n d  20  ~ 
3 . I - 4 . 0  . . 14 ~ a n d  18 ~ 16 ~ a n d  20 ~ 
4 .1 -5 .0  . . 1 6  ~ a n d  20  ~ 16 ~ a n d  20  ~ 
5 .1 -7 .5  . . 1 8  ~ a n d  22  ~ 20  ~ ai~d 26  ~ 
7 . 6 - 1 0 . 0  _ 2 0  ~ a n d  24 ~ 20  ~ a n d  2 6 ;  
1 0 . 1 - 1 5 . 0  20 ~ a n d  26 ~ 20 ~ a n d  30 ~ 
O v e r  

t5. t3 . . . 2 2  ~ a n d  2 8  ~ 20  ~ a n d  30 ~ 

Note : Lyes of in te rmedia te  
s t r eng th  between the two required  
by the above table may also be 
used, bu t  resul ts  f rom same are 
only to be used when bet ter  than  
can be obtained with ei ther  of the 
s t r eng ths  specified in the table. 

The table on the page following 
shows the m a x i m u m  percentage of 
each s t r eng th  of lye allowable. 

(D) Refining Process: 

Place 500 g rams  of the thor-  
oughly mixed sample of crude oil 
in a tared refining cup. Ad jus t  
the t empera tu re  of the oil and of 
the water  bath to 18-22~ Agi- 
t a tor  mus t  r un  at the rate of 250 
R.P.M. plus or minus  10. Add the 
proper amount  of NaOH solution 
to the oil, as quickly as possible, 
with the agi ta tor  r u n n i n g ,  and s t i r  
exactly 10 minu tes  (30 minu tes  to 
60 minu tes  for expeller or cold 
pressed oil) f rom the t ime the lye 
is added. Then immediate ly  t r ans -  
fer  to the 65~ hot wa te r  bath, and 
s t i r  at 70 z 5 R.P.M. for e ight  
minutes .  Tempera tu re  of oil mus t  
then be 55 to 60~ ad jus t ing  the 
t empera tu re  of the water  bath, if  
necessary, wi th in  the l imits  speci- 
fied, to obta in  this  final oil tempera-  
ture.  Stop ag i ta to r  and allow 
to settle in the water  bath  at  65~ 
for one hour. Cool by se t t ing  in 
the cold bath 30 minu tes  and allow 
to remain  at normal  room tempera-  
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POE HYDRAULIC OR Ho'r PRESSED OILS l"OR EXPELLER OR COLD 
PRESSED OILS 

: P e r  C e n t  L y e  o f  V a r y i n g  B e a n m ~  at 1 5  ~ C .  C o n t a i n i n g  P e r  C e n t  L y e  o f  V a r y i n g  
M a x i m u m  N a O H  B e a u n l 6  a t  1 5  ~ C -  C o n -  

t a i n i n g  M ~ a x l m u m  N a O H  
h __z% - -  xr  ~,  

% M a x .  M a x .  

F F A  N a O H  1 2  ~ 1 4  ~ 1 6  ~ 1 8  ~ 2 0  ~ 2 2  ~ 2 4  ~ 2 6  ~ 2 8  ~ N a O H  1 6  ~ 2 0  ~ 2 6  ~ 3 0  ~ 
1 . 5  . 8 3  . . .  8 . 7  . . . . . . . . . . . . . . . . . . . . .  1 . 1 1  . . . . . . . . . . . .  
2 . 0  . 9 3  1 1 . 7  . . .  8 . 4  . . . . . . . . . . . . . . . . . .  1 . 2 3  1 1 . 1  8 , 5  . . . . . .  
2 . 5  1 . 0 3  1 2 . 9  . . .  9 . 3  . . . . . . . . . . . . . . . . . .  1 . 3 4  1 2 . 1  9 . 3  . . . . . .  
3 . 0  1 . 1 2  1 4 . 0  1 1 . 8  1 0 . 1  8 . 8  . . . . . . . . . . . . . . .  1 . 4 5  1 3 . 1  1 0 . 1  . . . . . .  
3 . 5  1 . 2 2  . . .  1 2 . 8  . . .  9 . 6  1 . 5 6  1 4 . 1  1 0 . 9  . . . . .  
4 . 0  1 . 3 1 ,  . . .  1 3 . 8  . . .  1 0 . 4  9 . 1  . . . . . . . . . . . .  1 . 6 8  1 5 . 2  1 1 . 7  . . . . . .  
4 . 5  1 . 4 1  . . . . . .  1 2 . 7  . . . 9 . 8  . . . . . . . . . . . .  1 . 8 0  1 6 . 3  1 2 . 5  . . . . . .  
5 . 0  1 . 5 0  . . . . . .  1 3 . 6  1 1 . 8  1 0 . 4  9 . 3  . . . . . . . . .  1 . 9 2  1 7 . 4  1 3 . 3  9 . 8  �9 , . 
5 . 5  1 . 6 0  . . . . . . . . .  1 2 . 6  . . .  9 . 9  . . . . . . . . .  2 . 0 3  . . .  1 4 . 1  1 0 . 3  . . .  
6 . 0  1 . 7 0  . . . . . . . . .  1 3 . 4  . . . 1 0 . 5  . . . . . . . . .  2 . 1 4  . .  1 4 . 9  1 1 1 . 9  . . . 

6 . 5  1 . 7 9  . . . . . . . . .  1 4 . 1  . . .  1 1 . 1  . . . . . . . . .  2 . 2 5  . .  1 5 . 7  1 1 . 4  . . .  
7 . 0  1 . 8 9  . . . . . . . . .  1 4 . 9  . . . 1 1 . 7  . . . . . . . . .  2 . 3 7  . . 1 6 . 5  1 2 , 0  . 

7 . 5  1 . 9 9  . . . . . . . . .  1 5 . 7  1 3 . 9  1 2 . 4  1 1 . 1  . . . . . .  2 . 4 9  . . 1 7 , 3  1 3 . 6  . , .  
8 . 0  2 . 0 8  . . . . . . . . . . . .  1 4 . 5  . . .  1 1 . 6  . . . . . .  2 . 6 0  , . 1 8 . 1  1 3 . 2  , . .  
8 . 5  2 . 1 8  . . . . . . . . . . . .  1 5 , 2  . . .  1 2 . 2  . . . . . .  2 . 7 2  . .  1 8 . 9  1 3 , 8  . . .  

9 . 0  2 . 2 7  1 5 . 8  . . .  1 2 . 7  . . . . . .  2 . 8 3  , .  1 9 . 7  1 4  4 . , .  
9 . 5  2 . 3 7  . . . . . . . . . . . .  1 6 , 5  . . .  1 3 . 3  . . . . . .  2 . 9 4  . ,  2 0 . 5  1 4 . 9  . . .  

1 0 . 0  2 . 4 6  . . . . . . . . . . . .  1 7 . 1  . . .  1 3 . 8  1 2 . 5  . .  3 . 0 6  . . .  2 1 . 3  1 5 . 5  1 3 , 0  
1 0 . 5  2 . 5 6  . . . . . . . . . . . .  1 7 . 8  . . . . . .  1 3 . 0  . .  3 . 1 7  . . .  2 2 . 1  . . .  1 3 . 5  
1 1 . 0  2 . 6 5  . . . . . . . . . . . .  1 8 . 4  . . . . . .  1 3 . 4  . .  3 . 2 9  . . .  2 2 , 9  . . .  1 4 . 0  
1 1 . 5  2 . 7 5  . . . . . . . . . . . .  1 9 . 1  . . . . . .  1 3 . 9  . .  3 . 4 0  . . .  2 3 . 7  . . .  1 4 . 5  
1 2 . 0  2 . 8 4  . . . . . . . . . . . .  1 9 . 8  . . . . . .  1 4 . 4  . .  3 . 5 2  . . .  2 4 . 5  . . 1 5 . 0  
1 2 . 5  2 . 9 4  . . . . . . . . . . . .  2 0 . 5  . . . . . .  1 4 . 9  . .  3 . 6 3  . . .  2 5 . 3  . . 1 5 , 5  
1 3 . 0  3 . 0 3  . . . . . . . . . . . .  2 1 . 1  . . . . . .  1 5 . 4  . .  3 . 7 5  . . .  2 6 . 1  . . .  1 6 . 0  
1 3 . 5  3 . 1 3  . . . . . . . . . . . .  2 1 . 8  . . . . . .  1 5 . 9  . .  3 . 8 6  . . .  2 6 . 9  . . .  1 6 . 4  
1 4 . 0  3 . 2 3  . . . . . . . . . . . .  2 2 . 5  . . . . . .  1 6 . 4  . .  3 . 9 8  . . .  2 7 , 7  . . 1 6 . 9  
1 4 . 5  3 . 3 2  . . . . . . . . . . . .  2 3 . 1  . . . . . .  1 6 . 9  4 . 0 9  . . .  2 8 . 5  , .  1 7 . 4  
1 5 . 0  3 . 4 2  . . . . . . . . . . . .  2 3 . 8  2 1 . 3  . . 1 7 . 4  1 5 1 9  4 . 2 0  . . .  2 9 . 3  , , 1 7 . 9  
1 5 . 5  3 . 5 2  . . . . . . . . . . . . . . .  2 1 . 9  . . . . . .  1 6 . 3  4 . 3 2  . . . 3 0 . 1  . . . 1 8 . 4  
1 6 . 0  3 . 6 2  . . . . . . . . . . . . . . .  2 2 . 5  . . . . . .  1 6 . 8  4 . 4 4  . . . 3 0 . 9  . . 1 8 . 9  
1 6 . 5  3 . 7 1  . . . . . . . . . . . . . .  2 , 1 . 1  . . . . . .  1 7 . 2  4 . 5 5  . . ,  3 1 . 7  . . .  1 9 . 4  
1 7 . 0  3 . 8 1  . . . . . . . . . . . . . . .  2 3 . 7  . . . . . .  1 7 . 7  4 . 6 7  . . .  3 2 . 5  . . .  ! 9 . 9  
1 7 . 5  3 . 9 0  . . . . . . . . . . . . . . .  2 4 , 3  . . . . . .  1 8 . 1  4 . 7 8  . . .  3 3 . 3  , . 2 0 . 4  
1 8 , 0  4 . 0 0  . . . . . . . . . . . . . . .  2 4 . 9  . . . . . .  1 8 . 5  4 . 9 0  , , .  3 4 , 1  . , 2 ~  q 
1 8 . 5  4 . 1 0  . . . . . . . . . . . . . . .  2 5 . 5  . . . . . .  1 9 . 0  5 . 0 1  . . . .  ~ 4 , 9  . . ,  2 1 . 3  
1 9 . 0  4 ,  I 9  . . . . . . . . . . . . . .  2 6 , 1  . . . . . .  1 9 . 4  5 . 1 3  . . . .  g 5 . 7  . , 2 1 . 8  
1 9 . 5  4 . 2 9  . . . . . . . . . . . . . . .  2 6 . 7  . . . . . .  1 9 . 9  5 . 2 4  , , .  3 6 .  g . . .  2 2 . 3  
2 t J . O  4 . 3 8  . . . . . . . . . . . . . . .  2 7 . 2  . . . . . .  2 0 . 3  5 . 3 5  . . ,  3 7 , 2  . . .  2 2 . , q  

P a r t  o f  table w h i c h  c o u l d  n o t  b e  i n c h u l e d  a b o v e  

M a x .  M a x .  
F . F . , \ .  N a O H  1 0  ~ N a O l t  1 2  ~ 1 8  ~ 

1 . 5  . 8 3  1 2 . 6  1 . 1 1  1 3 . 9  8 , 8  

ture until the soap stock becomes  and subt rac t  it f rom the soap stock 
hard and firm. Weigh the refin- weight .  Repeat  the remelt ing ,  if 
i n -  cup and contents,  and deduct necessary,  for periods of 30 min-  
this  we ight  f rom the total w e i g h t  utes each until  the recovered oil 
at beginning of  test  to obtain loss from the last remel t ing  amounts  
by evaporation.  Decant  the re- to not  over 2.5 grams.  
fined oil into a tared refining cup Calculations:  De termine  refin- 
and drain the soap stock for 30 ing loss by two methods  of caleula- 
minutes .  This  oil is to be used tion, the results  of which should 
for determinat ion  of grade. Weigh  check with in  one-quarter of one 
both oil and soap stock cups and per cent. 
contents .  Melt the soap stock by Method No. 1: Weight  of Crude 
se t t ing  it in water  bath at 75 ~ • Oil minus  we ight  of Refined Oil 
2~  wi thout  s t irr ing,  for 30 g ives  refining loss. 
m i n u t e s ;  decant and w e i g h  sep- Method No. 2: Weight  of Soap 
arately  any additional oil thus re- Stock plus loss in evaporation.  
covered. Add this  we ight  to the minus  w e i g h t  of  NaOH solut ion 
w e i g h t  of refined oil first obtained, used g ives  refining loss. 
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