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I - Ienkel  & Cie  G. m .  b. H : :  F r .  794,422. 
K .  K e l l e r  & E.  Gof fe r j~ :  Ger .  622,296 C1. 

120. 
J .  O. P e i r c e :  U.  S. 2,042,410. 
R u t g e r s w e r k e  A . - G . :  F t .  787,546. 
]~. S e g e s s m a n n :  U.  S. 2,054.140. 
S t a n d a r d  Oil  D e v e l o p m e n t  'Co.: U.  S. 2,- 

049,055; 2,059,838; B r i t ,  449,169; 446,314. 

Patents on sulfuric acid deriva- 
tives of compoan.ds containing 
nitrogen, e.g., amines, i m i d e s, 
amides, etc., intended for detergent 
u s e  : 

W .  E.  B i l l i n g h a m e :  Br i t .  443.719. 
B J h m e  F e t t c h e m i e  G. m .  b. H . :  Ger .  

622,640 C1. 12s; 627,055 C1. 12s; 628,828 12!0. 
I. G. F a r b e n i n d u s t r i e  A . - G . :  Ger .  623.- 

226 (21. 8o; F r .  789.522: Ger .  635,241 CI. 8o; 
B r i t .  446,269; Yr .  787,819. 

B.  R. H a r r i s :  U. S. 2,052,027. 
H e n k e l  e t  Cie  G. m .  b. H . :  B r i t .  436,- 

862; 442,135; 443,486; F r .  789,578. 
I m p e r i a l  C h e m i c a l  I n d u s t r i e s ,  L t d .  : 

B r i t .  435,039; 443,902; F r .  794,578; 797;- 
031; 786,625. 

F. P o s p i e c h :  U.  S. 2,055,588. 
Soc. p o u r  F i n d  C h e m .  @t Bf i le :  B r i t .  449,- 

043; F r .  785,475;.799,220. 
E .  W a l d m a n n  & A. C h w a l a :  B r i t .  434,- 

358. 
ft. W o r s l u p :  B r i t .  450,672. 

Patents on phosphoric acid deriv- 

atives of organic compounds in- 
tended for detergent use: 

B 6 h m e  F e t t e h e m i e  G. m .  b. I-I.: G e r .  
619,019 C1. 12o. 

B.  R.  H a r r i s :  U.  S. 2,052.029; 2,026,785. 
H .  B e r t s c h  & G. R a u c h a l l e s :  L-. S. 2,- 

049.758. 

Patents on nitrogen containing 
detergent; differing from those re- 
ported above under sulfuric acid 
derivatives of the compounds in that 
sulfonation was not claimed: 

D e u t s c h e  t l y d r i e r w e r k e  A . - G . :  B r i t .  
435,290; 443,265. 

I. G. F a r b e n i n d u s t r i e  A . - G . :  B r i t .  438,- 
793; 443,632; 446,416; 446,912; 449,081; F r .  
789.004; 795,662; 799,093. 

G e s e l l s c h a f t  f f i r  C h e m i s c h e  I n d u s t r i e ;  
B r i t .  449.209 

B. R.  H a r r i s :  U. S. 2,023,075. 
H e n k e l  & Cie  G. m .  b- H . :  B r i t .  446,737. 
H .  t - I u n s d i e c k e r  & E.  V o g t :  U.  S. 2,- 

051.947. 
F .  W .  J o h n s o n :  U.  S. 2,040,997. 
lW. M u n z  a n d  O. B a y e r :  U.  S. 2.04%329. 
R J h m  & H a a s  Co. :  U.  S. 2,036,916; 2,- 

045.517. 
Soc. p o u r  l ' i n d  C h i m .  ~ B M e :  U. S. 2,- 

048,164; B r i t .  449,209; 449,661; F r .  786,911; 
796,192. 

Patents on detergents from coal 
and mineral oil products differing 

o i l  & s o a p  

from those previously reported in 
that none of the sulfuric acid deriv- 
itives are listed here: 

A. T h .  B 6 h m e  C h e m i s e h e  F a b r t k :  Ger .  
628,002 CI. 8k. 

H .  A. B r u s o n :  IJ-. S. 2,036,916. 
I. G. F a r b e n i n d u s t r i e  A . - G . :  G e r .  627,- 

808 C1. 23e; B r i t .  449,865; F t .  798,728; 798- 
941; U.  S. 2,020,453; 2,054,979; 2,055,095; 
B r i t .  433,305; 433,780; F r .  798,970. 

H .  T.  F e r r e l l  e t  a l . :  U.  S. 2,056,913. 
H .  F r a n z e n :  Ger .  627,808 C1. 23e. 
R. N e u t e r :  U.  S. 2,050,969. 
J .  B .ob lnson :  U.  S. 2,040,673. 
W .  S c h r a u t h :  U.  S. 2.036,438. 

Miscellaneous detergent patents: 
D e u t s c h e  H y d r i e r w e r k e  A . - G .  : Ger .  626,- 

904. 
I. G. F a r b e n i n d u s t r i e  A . - G . :  F r .  800,079; 

787,785; G e r .  623,404 CI. 12s. 
B.  R.  H a r r i s :  U.  S. 2,025,984. 
H e n k e l  & Cie  G. m . . b . H . :  B r i t .  446,498. 
I m o e r i a l  C h e m i c a l  I n d u s t r i e s ,  L t d . :  F r .  

785.800. 
Acknowledgment is made to Mr. M. 

M. Piskur, Chemist Librarian of Swift 
& Company, Research Laboratories, for 
the major part taken by him in assem- 
bling this material for the committee. 

R. C. NEWTON 
H. A. MATTILL 
GEO. S. JAIYIIESON 
G. R. GREENBANK 

CI AS( E$ IS IPI C$1DI A|IUt C C S I E S |  
CF Ci UI)E SCyl IZAS ()11 IDUI ISC SICI Af I * 

By GEORGE E. HALLIDAY 
D e p a r t m e n t  of  A g r i c u l t u r a l  C h e m i s t r y ,  P u r d u e  U n i v e r s  i t y  A g r i c u l t u r a l  E x p e r i m e n t  S t a t i o n ,  L a f a y e t t e ,  I n d i a n a  

A P A P E R  P R E S E N T E D  A T  T H E  T A L L  M E E T I N G  O F  T H E  A M E R I C A N  O I L  C H E M I S T S '  S O C I E T Y ,  A T  C H I C A G O ,  

W r H E N  domestic crude soy- 
bean oil began to appear on 
the market in this country 

much of it was cloudy and inferior 
to the crude soybean oil imported 
from the Orient ~, 6. Three explana- 
tions have been offered to account 
for this difference between the Ori- 
ental and the domestic product. 
Junker 5 stated that modern methods 
of oil extract ion removed a large 
amount of other materials along 
with the fat while the crude Man- 
churian press method removed only 
the oil. Pickar& and Eastman 2 at- 
tributed the poor quality of the do- 
mestic oil to failure of the producers 
to master :the art of filtering the oil. 
Gardner a compared several domestic 
and imported oils and reported that 
some samples of domestic oil showed 
a considerable amount of loots, in- 
dicating that the oil had not been 
allowed to settle long enough. 

Smith and KraybilF showed that 
the material responsible for the 
"break" in soybean oil consists of 
crude phosphatides, They removed 
these materials by two different 
methods and obtained "non-break" 

* T h e s e  d a t a  a r e  f r o m  a t h e s i s  s u b -  
m i t t e d  b y  G. E .  H a ] l i d a y  to. t h e  F a c u l t y  
of  t h e  G r a d u a t e  S c h o o l  o f  P u r d u e  U n i -  
v e r s i t y  in  p a r t i a l  f u l f i l l m e n t  o f  t h e  r e -  
q u i r e m e n t s  :for t h e  d e g r e e  of  M a s t e r  :of 
S c i e n c e ,  A u g u s t ,  1934. 
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soybean oil. When the product re- 
moved was added to this "non- 
break" soybean oil the soybean oil 
was again converted into "break" 
oil. Jamieson and McKinney * 
found that the precipitate that sepa- 
rated from expressed crude soy- 
bean oils on standing consisted 
chiefly of crude phosphatides, 

An opportunity to study the 
changes in the phosphatide content 
of crude soybean oil during storage 
was presented in Lafayette, Indiana, 
on January 28, 1933. At that time 
fifteen carloads of soybean oil which 
had been produced at a local mill 
within a period of four months were 
held on track in the railroad yards. 
This mill was crushing principally 
Manchu and Dunfield soybeans. 
The oil was obtained by the use of 
Anderson expellers, filtered immedi- 
ately through a filter-press, stored 
for not more than three days in the 
mill, and then loaded into tank cars. 
Some of  the cars had been steamed 
out just before being loaded and 
probably contained more moisture 
than the others, but these cars could 
not be identified from the data avail- 
able. Movement due to switching 
provided a small amount  of agitation 
of the oil during the storage period. 

Sampling. The tank cars of soy- 
bean oil were sampled through the 

trapdoor in the turret. The sampler 
used had a diameter of four inches 
and was fitted with a sleeve valve. 
In sampling the oil the valve was 
closed and the sampler placed in the 
car to the desired depth, the valve 
was opened and quickly closed 
again, and the sampler withdrawn. 
The oil in the sampler was mixed 
well and a two-ounce bottle filled 
from the mixed sample. 

Three samples were taken from 
each car as follows : (1) the surface 
oil, (2) the middle layer of oil, and 
(3) the material on the bottom of 
the car. In some cases the material 
on the bottom was so thick that it 
would not run into the sampler and 
in these cases the sample was taken 
as deep in the car as the sampler 
would operate. 

A description of these samples 
was obtained immediately and is in- 
cluded in Table 1. The samples 
were then carefully mixed and 
worked to a uniform consistency 
with a spatula. The total phos- 
phorus contained in each sample was 
then determined in duplicate. 

Determination of Total Phos- 
phorus. Approximately five grams 
of the sample was  placed in a 
weighed ten centimeter porcelain 
evaporating dish and the exact 
weight of the oil determined, ten 

1 0 3  
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cc. of a saturated alcoholic solution 
of magnesium nitrate (95 per cent 
alcohol saturated with Mg(NO3)=. -  
6H20  crystals) was added, and the 
sample placed on the steam bath. A 
tough surface layer was formed by 
heating overnight. The dish was 
then placed on an electric hot plate 
and carefully heated until the sam- 
ple char red ;  too rapid heating was 
avoided. The charred sample was 
then placed in a cool muffle furnace 
and heated to 600 ~ C. for three 
hours or until completely oxidized. 
The evaporating dish was then 
cooled and the fluffy ash carefully 
moistened with water and then dis- 
solved with concentrated hydro- 
chloric acid. The solution was trans- 
ferred to a 250 cc. beaker, evapo- 
rated to a small volume, filtered, and 
the filter washed free from chlorides 
with hot water. Fi l t ra te  and wash- 
ings were collected in another 250 
cc. beaker and the volume adjusted 
by evaporation. The phosphorus was 
determined in the total sample ac- 
cording to the volumetric method 
described in the Official and Tenta- 
tive Methods of Analysis  of the 
A.O.A.C. 1 

Fo r  convenience in expressing the 
results it was assumed that all of 
the phosphorus present in the sam- 
ples was combined in a stearyloleyl 
lecithin having the formula C44Hss- 
OpNP and containing 3.85 per cent 
phosphorus. The data thus obtained 
are shown in Table 1. 

Discussion. In Table 1 the cars 
are arranged according to the time 
of loading, the cars filled first being 
at the top of the table and those 
filled most recently being at the bot- 
tom. When  considered according to 
the age of  the oil these cars can be 
divided into three groups. The cars 
which have been standing more than 
seventy-five days consist of an upper 
layer of oil containing less phos- 
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T A B L E  1 
D e s c r i p t i o n  of B o t t o m  Oil* 

C a r  D a y s  in  f P e r  c e n t  L e c i t h i n  i n - - - - - - - ~  A m o u n t  of 
N u m b e r  S t o r a g e  T o p  Oil  M i d d l e  Oi l  B o t t o m  Oi l  P r e c i p i t a t e  C o l o r  

1"* . . . . . . . . . . .  112 0.72 0.65 5.65 M e d i u m  N o r m a l  
2 . . . . . . . . . . . . .  104 0.77 0.83 20.17 I ~ r g e  V e r y  l i g h t  
3 . . . . . . . . . . . . .  100 0.85 0.85 6.48 M e d i u m  D a r k  
4 . . . . . . . . . . . . .  97 1.15 1.11 10.63 S m a l l  D a r k  
5 . . . . . . . . . . . . .  93 1.07 1.05 13.80 M e d i u m  D a r k  
6 . . . . . . . . . . . . .  89 1.18 1.14 22.35 L a r g e  L i g h t  
7 . . . . . . . . . . . . .  73 1.08 1.04 6.55 I , a r g e  N o r m a l  
8 . . . . . . . . . . . . .  69 1.28 1.29 9.33 M e d i u m  L i g h t  
9 . . . . . . . . . . . . . .  66 1.45 1.45 5.36 L a r g e  L i g h t  

10 . . . . . . . . . . . . .  64 1.41 1.41 7.28 T r a c e  D a r k  
11 . . . . . . . . . . . . .  46 1.25 1.24 3.92 T r a c e  N o r m a l  
12 . . . . . . . . . . . . .  29 1.14 1.16 4.37 T r a c e  N o r m a l  
13 . . . . . . . . . . . . .  16 1.40 1.34 1.60 N o n e  N o r m a l  
14 . . . . . . . . . . . . .  6 1.37 1.32 1.45 N o n e  N o r m a l  
15 . . . . . . . . . . . . .  3 1.27 1.34 3.08 T r a c e  N o r m a l  

* A l l  o f  t h e  T o p  Oi l  a n d  M i d d l e  O i l  w a s  f r e e  of p r e c i p i t a t e  a n d  o f  n o r m a l  co lor .  
* * T h i s  c a r  w a s  f i r s t  l o a d e d  315 d a y s  b e f o r e  s a m p l i n g  a n d  t h e  oi l  h a s  b e e n  r e f i l t e r e d  

fot~r t i m e s ,  t h e  l a s t  t i m e  112 d a y s  b e f o r e  s a m p l i n g .  

phatides than the fresh oil normally 
contains, and a layer on the bottom 
of the car which contains much more 
phosphatide than a normal oil con- 
tains. The cars which have been 
standing for a period of twenty-five 
to seventy-five days show this same 
accumulation of the phosphatides in 
the lowest layer, but to a lesser ex- 
tent ; in most cases the solid material 
is just  beginning to accumulate on 
the bottom of the car. The oils 
which have been standing less than 

twenty-f ive  days are still fairly uni~ 
form in composition, resembling the 
fresh oil throughout.  Comparison 
o f  the surface and middle oil shows 
that the upper half of the car is of 
uniform composition in every case. 

The large differences in phos- 
phatide content of the bottom layers 
of oils of about the same age can- 
not be accounted for satisfactorily 
due to lack of data. However,  it 
has been shown that when moisture 
is mixed into the oil there is a sepa- 
ration of yellowish hydrated phos- 
phatides. T It  is probable that the 
cars containing a thick sludge hav- 
ing a high phosphatide content are 
those which contained some mois- 
ture when the oil was loaded and 
that this moisture has hydrated the 
phosphatides of the oil and produced 
a more rapid separation than would 
occur in ordinary settling. 

S U M M A R Y  
Fif teen carloads of crude soybean 

oil which had been in storage from 
three to 112 days were sampled at  
three levels and the total phosphorus 
content of each sample determined. 
The oil from the surface to the mid- 
dle of the car had a uniform phos- 
phatide content. The phosphatide 
content of the material  on the bot- 
tom of the car  increased with the in- 
creasing length of the storage period 
and this increase was accompanied 
by a decrease in the phosphatide 
content of the oil in the upper lay- 
ers of the car. 
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Four  ounce sample bottles which 
are perfectly dry are used in this 
test. I f  there is any doubt as to 
the dryness of the bottle, place it 
in an oven at 105 ~ C. for one hour 
and cool in a desiccator. These 
precautions are necessary because 
a small amount of moisture will 
vitiate the test, 

I f  the oil sample is received dur- 
ing cold weather and seems to have 
been chilled already, heat to 35 ~ , 
and  hold it 4 to 5 hours at about 

25 ~ C. (or  preferably over night) 
to put the oil in proper  condition 
for the test. 

The sample must always be tested 
as received (except as modified in 
the preceding paragraph where the 
sample has been received in  cold 
weather or has been chilled al- 
ready) .  

However,  if it is desi red to deter- 
mine whether a failure to pass the 
test is due t o  moisture in the oil, 
heat the oil to 105 ~ C. and hold at 

this temperature until the last traces 
of moisture have been removed, 
then cool to 25 ~ C. and hold over- 
night at this temperature before 
repeating the test. 

Fill  the bottle half full of the 
oil, insert a c o r k  stopper t ightly 
and cut off the end of the latter 
flush with the top of the bottle. 
Seal well with paraffin. Immerse 
in a container filled with cracked 
ice and jus t  sufficient cold water to 
fill the container to the top of the 
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