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common type non-tonics while on cotton the efficiency 
seems to be poorer at  the lower concentrations but  at  
use concentrations again to be comparable  with other 
type non-tonics. 

The sudsing characterist ics of the wax acid non- 
ionics were observed in launderometer  tests as well as 
in many  of the empirical  shaking tests. In  most in- 
stances the amount  of suds formed was small an(t 
not too lasting. 

Conclusion 
Non-ionic synthetic detergents having  detergent 

propert ies  similar to those of alkyl phenol  polyethyl- 
ene glycol ethers and alkyl mercapto polyethylene 
glycol ethers can be p repared  by  react ing the opti- 
mum quant i ty  of ethylene oxide with the composite 
crude f a t t y  acids made by  the air  oxidation of low 
melting chemical grade paraffin wax. 

Testing of Drying Oils. II. Evaluation of Natural and 
Synthetic Oils" 
G. W. HOUSTON, E. C. GALLAGHER, and DON S. BOLLEY, National Lead Company 
Research Laboratories, Brooklyn, New York 

I N a previous pape r  Bolley and Gallagher  (1) have 
described in detail a method for  the pre l iminary  
examinat ion of d ry ing  oils. This method has been 

used by  the National  Lead Company ' s  Research Lab- 
ora tory  for  the evaluation of a large number  of oils. 
I t  is the purpose of this paper  to present  some of the 
data obtained dur ing the evaluation program.  

Since this is a p re l iminary  evaluation which is to 
be completed in a relat ively short  time, the scheme 
does not include exposure tests. The object  is to 
characterize the oils to determine their  probable  ap- 
pl icat ion;  final evaluation must  await  exposure tests. 
Accelerated exposure tests were not included since 
these have been found to be unrel iable in many  cases. 

One test  has been added to the evaluation p rogram 
as previously described. This is the determinat ion of 
flash point  according to the s tandard  A.S.T.M. Method 
D92-33 and was included when it was noticed that  
some synthetic oils had relat ively low flash points. A 
comparison of the data presented in this paper  with 
tile previously published method will disclose that  not 
all of the tests have been reported.  Although all the 
tests were actually run  on the oils, it seemed desir- 
able to eliminate the results of lesser interest  and 
significance in order to keep the a l ready lengthy 
tables of data  to a minimum. 

* Presented  at  22nd annua l  fall meeting, American Oil Chemists' 
Society. Nov. 15-17, 1948, New York City. 

The following oils, refer red  to in the abreviated 
form used in the tables, were tested:  

G B o d i e d  L i n s e e d - - A n  a l k a l i  r e f ined ,  b l e a c h e d ,  a n d  r e f r i g -  
e r a t e d  l i n s e e d  oi l  h e a t  b o d i e d  to  a G v i s c o s i t y .  

C o n j u g a t e d  L i n s e e d - - A  r e f i n e d  l i n s e e d  oi l  c a t a l y t i c a l l y  t r e a t e d  
t o  c o n t a i n  8 . 1 %  c o n j u g a t e d  l i no l e i c  i s o m e r  a n d  0 . 5 %  c o n j u g a t e d  
l i n o l e n i c  i s o m e r .  

L i n  s e e d P e n t a . - -  T e c h n i c a l  p e n t a e r y t h r i t o l  e s t e r i f i e d  w i t h  
n e a r l y  e q u i v a l e n t  a m o u n t s  o f  l i n s e e d  oi l  f a t t y  a c i d s .  

D e h y d r a t e d  C a s t o r - - R e g u l a r  c o m m e r c i a l  u n b o d i e d  d e h y d r a t e d  
c a s t o r  oil.  

F a t t y  T a l l  O i l - - T a l l  o i l  p r o c e s s e d  t o  r e m o v e  a l a r g e  a m o u n t  
o f  t h e  r o s i n  a c i d s  a n d  t h e  f a t t y  a c i d  c o n c e n t r a t e  e s t e r i f i e d  w i t h  
t e c h n i c a l  p e n t a e r y t h r i t o l .  

G B o d i e d  S o y b e a n - - R e f i n e d  s o y b e a n  oil  h e a t  b o d i e d  to  a G 
v i s c o s i t y .  

C o  n j  u g a t e d S o y b e a n - - A  r e f i n e d  s o y b e a n  oi l  c a t a l y t i c a l l y  
t r e a t e d  to  c o n t a i n  1 0 . 1 %  c o n j u g a t e d  l i no l e i c  i s o m e r  a n d  1 . 2 %  
c o n j u g a t e d  l i n o l e n i c  i s o m e r .  

S o y b e a n  P e n t a . - - T e c h n i c a l  p e n t a e r y t h r i t o l  e s t e r i f i e d  w i t h  
n e a r l y  e q u i v a l e n t  a m o u n t s  o f  s o y b e a n  oil  f a t t y  a c i d s .  

S o y b e a n  M a n n i t o l - - O n e  mol .  o f  m a n n i t o l  e s t e r i f i e d  w i t h  f o u r  
mo l s .  o f  s o y b e a n  oi l  f a t t y  a c i d s .  

S o y b e a n  S o r b i t o l - - O n e  tool .  o f  s o r b i t o l  e s t e r i f i e d  w i t h  f o u r  
tools ,  o f  s o y b e a n  oil  f a t t y  a c i d s .  

Q B o d i e d  L i n s e e d - - A n  a l k a l i  r e f ined ,  b l e a c h e d ,  a n d  r e f r i g -  
e r a t e d  l i n s e e d  oi l  h e a t  b o d i e d  t o  a Q v i s c o s i t y .  

L i n s e e d  P o l y p e n t a . - - T e c h n i c a l  p o l y p e n t a e r y t h r i t o l  e s t e r i f i ed  
w i t h  n e a r l y  e q u i v a l e n t  a m o u n t s  o f  l i n s e e d  oi l  f a t t y  a c i d s .  

L i n s e e d  M a n n i t o l - - O n e  tool .  o f  m a n n i t o l  e s t e r i f i e d  w i t h  f o u r  
mo l s .  o f  l i n s e e d  oi l  f a t t y  a c i d s .  

L i n s e e d  S o r b i t o l - - O n e  tool .  o f  s o r b i t o l  e s t e r i f i e d  w i t h  f o u r  
mo l s .  o f  l i n s e e d  oi l  f a t t y  a c i d s .  

T A B L E  I 

Chemical Constants 

O Bodied Linseed 
Conjugated  Linseed ............... 
Linseed P a n t s  ................. 
Deiwdra ted  Castor  ................. 
Fa t ty  Tall 0 i l  .......................... 

G Bodied Soybean ........ 
Conjugated  Soybean .............. 
Soybean Penta . .  
Soybean Mannitol  ......... 
Soybean Sorbitol ..................... 

Q Bodied Linseed... 
Linseed Polypenta  ................. 
Linseed Mannitol  .... 
Linseed Sorbitol ..................... 
Soybean Polypenta  ................ 

Soybean Maleic Glyc .............. 
Soybean Maleic Pen ta  ............ 
Z2 Bodied Linseed ................. 
Linseed Maleic Olyo ............... 
Linseed Maleic Penta ............. 
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Appear-  
ance  Odor 

Clear Normal 
(;lear Bodied Oil 
Clear Bodied Oil 
Clear Normal 
(]lear Fatty  

Clear Normal 
Clear Normal 
Clear Normal 
Clear Normal 
Clear Normal 

Clear Bodied Oil 
Clear Bodied Oil 
Clear Normal  
Clear Bodied Oil 
Clear Bodied Oil 

Clear Normal 
Clear Normal 
Clear Bodied Oil 
Clear Acrid 
(]lear Acrid 

Acid 
Value 

2.1 
3.3 
4.0 
8.5 
6.7 

2.2 
3.2 
3.3 

29.5 
16.5 

5.9 
1.6 

31.3 
18.2 

1.2 

6.3 
14.5 

6.6 
7.9 

11.8 

Sap. 
Value 

189.0 
190.7 
180.9 
198.3 
170.8 

189.6 
192.3 
185.9 
183.2 
185.1 

192.2 
181.2 
179.7 
185.0 
177.0 

212.6 
221.0 
194.0 
211.8 
212.8 

Aeetyl 
Value 

5.4 
7.4 

28.4 
1.6 
3.6 

5.0 
3.4 

52.2 
3.1 
7.8 

6.9 
45.3 

7.3 
8.0 

37.4 

37.5 
24.1 

4.8 
23.4 
24.8 

Iodine % 
Value  Unsap.  

165.0 1.43 
154.7 1.20 
155.6 1.99 
137.3 0.96 
133.1 4.80 

119.0 1.15 
118.5 0.92 
125.1 1.00 
112.1 0.71 
119.6 0.80 

141.4 1.06 
154.3 1.54 
131.8 2.05 
146.8 1.63 
129.8 0.89 

120.1 0.14 
120.5 1.63 
123.8 1.54 
138.0 1.05 
155.5 0.98 

% 
Ash 

0.000 
0.000 
0.000 
0.000 
0.055 

0.000 
0.000 
0.000 
0.000 
0.020 

0.000 
0.006 
0.000 
0.018 
0.013 

0.000 
0.005 
0.000 
0.014 
0.0O0 

Ref.  Specific 
Index  Gravi ty  

1.4841 0.9430 
1 .4838 0.9431 
1 .4850 0.9524 
1.4820 0.9377 
1.4861 0.9490 

1.4765 0.9358 
1.4771 0.9356 
1 .4796 0.9475 
1.4774 0.9402 
1 .4775 0.9463 

1 .4858 0.9585 
1.4852 0.9592 
1.4862 0.9654 
1.4857 0.9606 
1.4819 0,9553 

1.4800 I 0.9592 
1.4806 0.9614 
1.4890 0,9664 
1.4879 0.9763 
1.4872 0.9731 
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B o d y i n g  T e s t  

M i n u t e s  a t  3 0 7 ~  

G B o d i e d  L i n s e e d  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 8  
C o n j u g a t e d  L i n s e e d  . . . . . . . . . . . . . . . . . . . . . . . . .  1 0 5  
L i n s e e d  P e n t a  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 7 2  
D e h y d r a t e d  C a s t o r  . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 5  
F a t t y  T a l l  0 i l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6 5  

G B o d i e d  S o y b e a n  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' 3 1 2  
C o n j u g a t e d  S o y b e a n  . . . . . . . . . . . . . . . . . . . . . . . .  2 6 0  
S o y b e a n  P e n t a  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2 o  

Z2  Ge l .  

2 5 3  
1 9 9  
1 2 0  
1 1 1  
4 2 0 ~  

4 8 o +  
4 5 0  
1 9 5  

S o y b e a n  ~ [ a n n i t o l  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 1 4 7  2 7 5  
S o y b e a n  S o r b i t o l  . . . . . . . . . . . . . . .  :. . . . . . . . . . . .  [ 2 2 5  3 4 8  

Q B o d i e d  L i n s e e d  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 1 0 2  [ 2 2 1  
L i n s e e d  P o l y l ) e n t a  . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 4 8  8 3  
:L inseed  M a n n i i o l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  r 3 8  1 2 0  
L i n s e e d  So rb i t o I  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ! 4 5  1 2 0  
S o y b e a n  P o l y p e n t a  . . . . . . . . . . . . . . . . . . . . . . . . . .  7 3  . . . . . .  1 2 3  

S o y b e a n  M a l o i o  G l y e  . . . . . . . . . . . . . . . . . . . . . . . .  1 5 0  2 5 7  
S o y b e a n  M a l e i c  P e n t a  . . . . . . . . . . . . . . . . . . . . . .  ' 7 6  1 3 0  
Z 2  B o d i e d  L i n s e e d  . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  I 1 2 6  
L i n s e e d  M a l e i c  G l y c  . . . . . . . . . . . . . . . . . . . . . . . . .  ! . . . . . .  I 5 8  
L i n s e e d  M a l e i c  P e n t  . . . . . . . . . . . . . . . . . . . . . . . .  ~ . . . . . .  [ 1 6  

C o l o r  
a t  
Z 2  

1 5  

T A B L E  I I  

O i l  a n d  Oi l  F i l m  T e s t s  

D r y i n g  T e s t  S w a r d  

H a r d .  I 
4 8  I h ' .  

Se t  to 
T o u c h  D r y n e s s  

h r .  4 8  I I r .  

2 �90  
2,/.~ 

11-~- 8 8 +  
11-~- I 7 8 - -  
14+ [ 3% 9 +  
1 8  4 8 18+13 19- 

- - - - ; - -  3~7-/. .  - ~ - -  
1 4  3 8 

. . . . .  !11-9 11+ 5 9 
1 3  6 
.. . .  :l 1/,,~ 

lO 
1 0 - -  

F l a s h  
P o i n t  

oF .  

5 6 5  
5 3 0  
4 9 5  
4 6 0  

5 5 5  
5 3 0  
5 4 0  
4 3 5  
4 6 5  

5 6 5  
5 1 5  
4 5 0  
4 7 0  
5 3 0  

4 8 0  
5 3 5  
5 3 0  
5 2 0  
4 7 6  

R e s i n  C o m p a t i -  
b i l i t y  

U r e a  
F o r m a l -  .M'od. 
d e b y d e  A l k y d .  

I O 
c 

I 

I I 
I C 
C C 

I 

7 
1 I 

! C C 
C C 
1 I 

I 

R e a c t i v i t y  ( z i n c  o x i d e )  

O r i g .  % I n c r e a s e  
~,'ise. 
See .  2 4  h r .  I W e e k  

166 . ( /  - - 1 1 . 5  - - 2 2 . 9  
15,1 .0  - -  2 . 6  - - 2 6 . 5  
2 0 8 . 0  3 .9  - - 2 , I . 5  
1 1 0  .o 6 6 . 0  61}.1/ 
1 1 2 . 0  2 8 . 3  5 4 . 8  

1 4 5 . 0  - -  9 . 0  - - 3 ; I . 8  
1 9 0 . 0  1 9 . 0  - - 2 9 . 5  
2 0 7 . 0  - - 2 7 . 0  - - 4 5 . 4  

3 . t . 0  o 0 
3 8 . 0  5 7 . 9  1 1 5 6 . 0  

6 9 . 6  1 3 . 5  4 4 . 7  
4 9 . 4  - -  1 .8  - -  7 .9  

1(}4.0  7 0  0 7 0 . o  
1 5 3 . 0  I . i v o r e d  L i v o r e d  

6O.0 - - 1 0 . 8  - - 1 4 . 0  

I 7 7 . 0  8.1.0 8 7 . 0  
5 5 . 5  ' - -  3 .1  - -  9 .2  

1 1 0 . 0  8 1 . 0  $)6 
5 2 . 0  [ 1 4 4 . 0  l O 4 . 0  

1 0 9 . o  2 9 2 . 0  7 8 7 . 0  

Soybean Polypenta.--Teehnic,d polypentaerythritol esterified 
with nearly equivalent amounts of soybean oil fat ty acids. 

Soy. Maleic Glye.--A soybean oil adduet made with 5% ma- 
leic anhydride and esterified with a near equivalent amount of 
glycerine. 

Soy. h[aleie P e n t a . - - A  soybean oil adduct made with 5% 
maleie anhydride and esterified with a near equivalent amount 
of technical pentaerythritol. 

Z2 Bodied Linseed--An alkali refined, bleached, and refrig- 
erated linseed oil heat hodied to Z2 viscosity. 

Lin. Malcic Glyc.--A linseed oil adduct made with 5% maleic 
anhydride and esterified with a near equivalent of glycerine. 

Lin. Maleie Penta. -A linseed oil adduet made with 5% ma- 
lcic aMlydride and esterified with a near cquiv:dent of technical 
lmnlaerythritol. 

Tile bodied linseed, bodied soybean, and dehy- 
dra ted  castor oils are included for  the purpose of 
providing comparison controls for  the synthetic and 
modified oils. Olfiy one soybean oil controI was used 
because in most cases the synthetic oils based on 
soybean f a t t y  acids have per formance  characterist ics 
which approximate  or surpass those of linseed oil. 

The analyt ical  constants of the various oils are 
listed in Table  I. Upon examinat ion it  will be seen 

tha t  they merely  serve to characterize tile oils and 
do not predic t  pcr formanec  (.haracteristies. The first 
four  t e s t s -  viscosity, color, appearance,  and odor--- 
arc pure ly  physical  in nature  and describe the out- 
ward  appearance  of the oils. The te rm " n o r m a l "  as 
used to describe the odor of an oil refers  to a faint,  
bland, f a t t y  odor such as that  of a good quali ty alkali 
refined linseed oil. With  synthetic  esters such as are 
being discussed in this paper,  the acid vahte and 
acetyl value show the degree of completion at ta ined 
in esterification. I t  will be noticed tha t  the mannitol  
and  sorbitol esters have an excess of acid while the 
pentaery thr i to l  and polypentaery thr i to l  esters and tlle 
maleic t rea ted  oils contain some ilnreatqed hydroxyl  
grouI)s. The maleic t reated oils also disI)lay a charac- 
terist ically high saponification value (over 210). Be- 
cause a certain anlount of heat bodying always occurs 
dur ing esterification, the iodine value of a synthetie 
ester is not such a reliable indication of quali ty as it 
is with the na tu ra l  glycerides. The unsaponifiabh~ 
and ash content  of F a t t y  Tall Oil is much higher 
than tha t  of the other oils as might  be expected. The 
]ast two constants, refract ive  index and specific gray- 

T A B L E  I I I  

Oi l  a n d  Oi l  F i l m  T e s t s  

W a t e r  

P e r  A c i d  
C e n t  V a l u e  

O B o d i e d  L n s e e d  . . . . .  t 9 . 4  1 9 3 . 9  
C o n j u g a t e d  L i n s e e d  . . . . . . . .  "2. I 1 1 . 2  2 1 2 . 1  
:L in se ed  P o u t s  . . . . . . . . . . . . . . . . . . . .  I 1 0 . 8  1 6 4 . 0  
I ) e h y d r a t e d  C a s t o r  . . . . . . . . . . . . .  [ 1 6 . 7  1 7 8 . 8  
F a t t y  T a l l  Oi l  . . . . . . . . . . . . . . . . . . . . . .  I 1 4 . 9  1 2 8 . 0  

G B o d i e d  S o y b e a n  . . . . . . . . . . . . . .  
C o n i u g a t e d  S o y b e a n  . . . . . . . . . .  
S o y b e a n  P e n t a  . . . . . . . . . . . . . . . . . . .  
S o y b e a n  M a n n i t o l  . . . . . . . . . . . . . .  
S o y b e a n  S o r b i t o l  . . . . . . . . . . . . . . . .  

Q B o d i e d  L i n s e e d  . . . . . . . . . . . . . . .  
L i n s e e d  P o l y p e n t a  . . . . . . . . . . . . . .  
L i n s e e d  M a n n i t o l  . . . . . . . . . . . . . . .  
l A n s e e d  S o r b i t o l  . . . . . . . . . . . . . . . . .  
S o y b e a n  P o l y p e n t a  . . . . . . . . . . . . .  

S o y b e a n  M a l e i e  G l y c  . . . . . . . . . .  
S o y b e a n  M a l e i e  P e . n t a  . . . . . . . .  
Z 2  B o d i e d  L i n s e e d  . . . . . . . . . . . . .  
Lins(~-*d M a l o i o  @lye . . . . . . . . . . .  
L i n s e e d  M a l e i c  P e n t a  . . . . . . . . .  

1 5 . 9  
1 8 . 4  
1/ / .2  
1 6 . 7  
1 2 . 8  

9 . 7  
1 2 . 8  
1 2 . 3  
1 1 . 4  
1 0 . 2  

9 .2  
6 . 6  
6 .3  
7 .7  

1 0 . 3  

1 1 8 . 4  
1 4 4 . 2  
1 8 2 . 0  
2 0 7 . 8  
2 1 1 . 8  

1 7 8 . 0  
1 4 9 . 7  
1 9 5 . 0  
1 7 1 . 5  
1 2 0 . 8  

1 8 7 . 5  
3 5 7 . 5  
19,1 .6  
224.11 
1 8 7 . 0  

F i l m  S o l u b i l i t y  

Hexane  I Acetone 

P e r  [ l ' e r  [ 
C e n t  [ C e n t  1 _ _  

2 0 . 2  I 4 4 . 7  I 
2 1 . 8  I 6 4 . 6  I 
1 8 . 1  ] 3 4 . 4  ] 
2 2 . 4  8 0 . 4  ] 
2 4 . 4  75 . / )  I 

3 1 . 1  9 7 . 7  
3 4 . 2  9 8 . 2  
2 3 . 8  5 6 . 2  
2 8 . 0  ,114.1/ 
; ]0 .1  9 1 . 0  

1 7 . 0  4 2 . 4  
9 .9  1 7 . 8  

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

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

A l coho l  B e n z e n e  

A c i d  
V a l u e  

Cold ~,Va te  r 
R e s i s t a n c e  

T i m e  to T i m e  to 
W h i t e n  F a i l  

H r .  H r .  
~ o r  

C e n t  

4 8 . 8  1 0 4 . 2  
7 1 . 2  9 4 . 0  
3 7 . 2  1 1 6 . 4  
8 6 . 5  1 3 2 . 0  
8 8 . 4  1 / ) 0 . 4  

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

T 1 0 1 . 8  
1 8 . 0  1 4 1 . 2  
5 6 . 4  1 1 3 . 9  
4 1 . 1  1 2 0 . 4  
2 2 . 4  1 6 9 . 8  

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

1 4 0  

I "i~ 
"'i~ 
-.~ 

l--]Vc-i 
1 9 0  

2 4  

iTb" 
1 2 0 . 8  
1 5 2 . 1  

9 6 . 6  
1 0 1 . 5  
1 .12.9  

i 'ii 

1 4 0  
2 4  

�9 2 4  
1 6  
4 2  

16  
16  
1 6  
1 6  
1 6  

1 4 2  
1 9 0  

4 0  
1 6  

1 9 0  

1 6  
P a s s  1 9 2  

1 4 4  
4 0  
4 0  

n o t  W a t e r  R e s i s t a n c e  

T i m e  to  I 
Whitenblin. [ F a i l u r e  

35  

5 
1 

5 
4 5  

5 

3 6  

7 

7 P a s s  

4 9  
4 0  

D u l l  
B r o k e n  b l i s t e r s  
DuI I ,  sl .  whi te .  
F i l m  r e m o v e d  
B r o k e n  b l i s t e r s  

A I k a l i  
Res i s t .  

T i m e  to 
F a i l  
~ i n .  

32  
11 

8 
.9 

9 0  

SofG du l l ,  sl .  w h i t e  56  
~,Vhite, d u l l  1 0 0  
SofG du l l ,  sl .  w h i l e  "14 
F i I m  r e m o v e d  9 
F i l m  r e m o v e d  1 4  

D u l l  
B r o k e n  b l i s t e r s  
So f t ,  w h i t e ,  d u l l  
W h i t e ,  d u l l ,  v .  so f t  
B r o k e n  b l i s t e r s  

F a s s  
D u l l  
D u l l  
P a s s  

3 4  
2 
5 

11  
2 

1 4  
17  
35  

9 
5 
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T A B L E  IV 

Bake l i t e  B R  2 5 4  V a r n i s h e s  

Cooking  
T i m e  
M i n .  

O B o d i e d  L i n s e e d  . . . . . . . . . . . . .  1 5 0  
C o n j u g a t e d  L inseed  . . . . . . . . .  1 2 0  
L i nse ed  P e n t a  . . . . . . . . . . . . . . . . . .  1 3 5  
D e h y d r a t e d  C a s t o r  . . . . . . . . . . .  8 6  
Fat ty  Tall  Oil  . . . . . . . . . . . . . . . . . . . . . . . . . .  

G P, o d i e d  S o y b e a n  . . . . . . . . . . . .  2 8 5  
C o n j u g a t e d  S o y b e a n  . . . . . . . .  : 2 8 5  
S o y b e a n  P e n t a  . . . . . . . . . . . . . . . . . .  1 5 0  
Soybe an  M a n n i t o l  . . . . . . . . . . . .  ' 1 9 5  
S o y b e a n  Sorbito l  . . . . . . . . . . . . . .  J 1 9 0  

Q B o d i e d  L i n s e e d  . . . . . . . . . . . . .  1 5 5  
L i n s e e d  P o l y p e n t a  . . . . . . . . . . .  31  
L i n s e e d  Manni to l  . . . . . . . . . . . . .  I 1 2 0  
L i n s e e d  Sorbitol  . . . . . . . . . . . . . . .  9 5  
S o y b e a n  P o l y p e n t a  . . . . . . . . . . .  6 0  

S o y b e a n  Male ie  Glye . . . . . . . .  [ 1 6 5  
S o y b e a n  Male ic  P e n t a  . . . . . .  [ 
Z 2  B o d i e d  L i n s e e d  . . . . . . . . . . .  [ 6 0  
L i n s e e d  Maleic  Glye  . . . . . . . . . . . . . . .  
Linseed  Male ie  P e n t a  . . . . . . .  

Cooking  
L o s s  

% 

10.O 
1 0 . 0  

6 .1  
9 .2  

1 3 . 1  
1 2 . 6  

6 .1  
1 5 . 0  
1 5 . 0  

8 .2  
3 .7  

,1.4 

8.o I 

,risc. A c i d  
V a l u e  

1 5 . 3  
1 9 . 4  

F '22.7 

D 1 3 . 2  
1 3 . 6  

- -  15.1  
DD-- 2 2 . 0  

1 7 . 0  

D i- I 1 8 . 7  
D +  I 2 1 . 8  
]q-l- I 2 8 . 2  
D-+ I ~  
D I - 20.0 

D I 20.6 
I)-- I 2s.s 
I.!.. 2.7s 

Kauri})ass Red .  S o t t o  

% T o u c h  

I _ M i n .  

1 3 0  3 0  
2 2 0  2 1  
150 2 5  
220 20 

1 4 0  3 0  
1 7 0  2 5  
2 3 0  2 0  
1 4 0  2 3  
1 4 0  2 8  

1 6 0  I 4 1  i 
18o I 28 
120 I 43 

9O I 2O 
1 9 0  _ _3!)_ . . . . .  

159 / 25 
90 I 75 

!5 [2y,. 

D r y i n g  Tes t  

D u s t  D r y -  
F r e e  h e s s  
Min.  48  Hr .  

5r i q -  3 0  
58  
2 8  I 0  

5O 9 
3 5  9 
65 -F 
6o 9+  
4 5  

61  1 0 - -  
3 3 0  I0--  

53  10 
4 0  1 0 - -  

3,10 

69  
3 2 8  
43{/ 

S w a r d  
H a r d -  
heSS 

o 

11 

1O- -  6 
1 0  7 1 0  

Cold  
W a t e r  
Res is t .  

T i m e  to 
Yail  
I l l ' .  

:}lot W a t e r  
R e s i s t a n c e  

F a i l u r e  

A l k a l i  
Resist .  

T i m e  to 
Fail .  
I-Ir. 

> 1 6 8  D u l l  4 6  
> 1 6 8  W h i l e ,  d u l l  1 9  
> 1 9 2  P a s s  1 1 4  

1 6 8  P a s s  6 6  

> 1 9 2  P a s s  40 
1 9 0  Soft ,  d u l l  4 

> 1 9 2  P a s s  66  
19O P a s s  19  

> 1 9 2  ] ) a s s  2 7  

> 1 6 8  P a s s  4 
> 1 9 2  , B r o k e n  bl isters  2 8 8  

1 9 0  P a s s  19  
> 1 9 2  Soft,  whi te ,  d u l l  4 0  
> 1 9 2  B r o k e n  b l i s t e r s  2 8 8  

1 9 6  Sof t ,  du l l  4 
> 1 9 2  P a s s  4 
> 1 6 8  B r o k e n  bl isters  2 7  

ity, are of a purely physical  nature and vary more 
with the viscosity of the oil than with its composition. 

Table II  lists some of the performance characteris- 
tics of the oils and oil films. An examination of the 
results of the bodying test shows that the polypen- 
taerythritol  esters are much faster bodying than the 
other synthetic  esters. The pentaerythritol  esters are 
next and the mannitol  and sorbitol esters are the 
slowest bodying.  Soybean Sorbitol  is much slower 
bodying than Soybean Mannitol,  but no such dif- 
ference occurs with the corresponding linseed esters. 
The sorbitol and mannitol  esters also produce much 
darker bodied oils than the other synthetic  oils. The 
maleie treated oils which have been esterified with 
pentaerytbritol  are much faster bodying than those 
esterified with glycerine. Most of the oils have about 
the same flash and fire points, except for the sorbitol 
and mannitol  esters which are much lower. The dry- 
ing times of the synthetic  esters fol low the same order 
as the bodying rates and all are faster than the cor- 
responding natural  glycerides. The fastest drying 
time is shown by the polypentaerythritol  esters, tel- 

lowed by pentaerythritol ,  sorbitol, and mannitol  in 
that order. None of the synthetic oils dried a great 
deal harder than the natural glycerides and the man- 
nitol and sorbitol esters were somewhat softer. Resin 
compatibi l i ty  is not a particularly important  test 
from a performance standpoint.  It is intended only 
to diseover any  unusual  compatibi l i ty  characteristics 
of the oils which might be made the basis of some 
novel  praetieal applieations. 

Oil and oil film properties are continued in Table 
III.  The film solubility test is designed to give an 
insight into the film structure. Tile amount  of low 
molecular weight,  water soluble materials produced 
is approximately  the same for all oils. Variations be- 
tween the oils beeome apparent in the amounts of 
sl ightly higher molecular weight,  hexane soluble pro(1- 
uets and become most apparent in the acetone and 
alcohol-benzene soluble fractions. The last two sol- 
vents appear to remove not  only the decomposition 
products but also uncombined and loosely bound oil 
moleeules. The amount of material  which is soluble 
in acetone or aleohol-benzene varies directly with the 

(2!()()king 
T i m o  
Min .  

Cooking  
LOSS 
% 

5 8  
1r 

6 8  
4 3  

- Cold  
W a f e r  

S w a r d  g e s i s L  
I I a r d .  

4 8  H r .  T i m e  to 
Fai l  
I I r .  

1 .1  
1 .1  
3 .2  
1 .8  

Vise .  Acid  
V a h l e  

~){_ 1 1 . 9  

F +  ] 1.1 

~: 1 1 . 7  19, )  
I 0.0 140 

' 8 .8  9 0  

T A B L E  V 

A m b e r o l  801  V a r n i s h e s  

l ) r y i n g  Test 
K n u r l  
R e d .  ] 
P a s s  Se t  to D u s t  D r y -  

T o u c h  [ F r e e  [ nezs  
% ,Min. I 5 f i n .  4 8  l I r .  

p 
9 0  1 3 3  14,)  I l o  

1 on 60 7.1 10 
lOO ~s 84 lO 
1;}/'1 .7.!:1 l~ 

9 

7 0  1 9 q  - 
7/) 

43  

21 
6 

1.7 
17  

> 1 6 8  
1 1 4  

> 1 2 9  
1 9 0  

H o t  A l k a l i  
W a t e r  I%esist. 
Res is t .  

T ime  1o 
F a i l u r e  F a i l  

M i n .  

Pass  4 0  
D u l l  2 0  
P a s s  ;12 
Soft,  dull  15  

I ) u l l  2 7  

G B o d i e d  S o y b e a n  . . . . . . . . . . . . . . . . . .  
C o n j u g a t e d  Soybean  . . . . . . . . . . . . . .  
S o y b e a n  P e n t a  . . . . . . . . . . . . . . . . . . . . . . .  
S o y b e a n  M a n n i t o l  . . . . . . . . . . . . . . . . . .  
Soybe an  S o r b i t o ]  . . . . . . . . . . . . . . . . . . . .  

Q B o d i e d  I A n s e e d  . . . . . . . . . . . . . . . . . .  
L i n s e e d  P o l y p e n t a  . . . . . . . . . . . . . . . . .  
L i n s e e d  Manni to l  . . . . . . . . . . . . . . . . . . .  
L i n s e e d  Sorbito l  . . . . . . . . . . . . . . . . . . . . .  
S o y b e a n  P o l y p e n t a  . . . . . . . . . . . . . . . .  

Soybean Maleic OIyc . . . . . . . . . . . . . .  
S o y b e a n  Male ic  Penta . . . . . . . . . . . . .  
Z 2  B o d i e d  L i n s e e d  . . . . . . . . . . . . . . . . .  
L i n s e e d  Male ic  Glyc . . . . . . . . . . . . . . .  
L i n s e e d  Male ic  P e n t a  . . . . . . . . . . . . .  

* I n c o m p a t i b l e .  

1 2 8  

2 6  
8O 

5 8 .  
~.i. 
6 9 .  

36 

2~ 

2 . 9  
1 .8  
2 . 1  
1 .3  
1 .6  

1 2 . 3  
1.1.4 

1 . 1 .  D .  

ii~ T +  
4.3. ..~;+ 

3.2 
1.3  
1 .1  
1.3 ~ 
3 .9  

1 1 . 9 .  9 0 .  

1 3 . 4 .  4 0 .  

11 . ~  " - - 1 2 0  
1 5 . 3  5 0  
1 1 . 9  9 0  

] 13 .6  ] 1 0 0  
1 5 . 5  I 8O 

61 8 7  
63  81 
7 5  1 0 5  
75  1 0 5  
7 5  1 0 5  

17s  ~ 1 0 .  

>: ii. 7 0 .  1 0 0 .  

58  8.(t 10  ] 

1 4 0  2 4 6  i i - -  1 3 3  1 4 0  10  

4 3 .  

T~ 

G B o d i e d  L i n s e e d  . . . . . . . . . . . . . . . . . . .  
C o n j u g a t e d  L inseed  . . . . . . . . . . . . . . .  
L i n s e e d  P e n t a  . . . . . . . . . . . . . . . . . . . . . . . .  
D e h y d r a t e d  (:astor . . . . . . . . . . . . . . . . .  
P a t t y  Tall  Oil . . . . . . . . . . . . . . . . . . . . . . . .  

1 1 2  

> 1 6 8 .  P a s s  

ii:~ G;:~; '~'hl 
> 1 1 2 .  White ,  dull  

> 1 2 0  P a s s  
> 1 9 2  P a s s  
> 1 6 8  P a s s  

190 Soft ,  dull  
1 9 0  Sof t .  d u l l  

3O 
:16 
8 0  
3 4  

4O 

37  
32  

15  
50  
4 0  
2 0  
1 4  

> 12(/ P a s s  
1 1 4  Sof t ,  d u l l  

> 1 1 2  W h i l e ,  d u l l  
1 1 2  ~,Vh ire,  d u l l  
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T A B L E  V I  
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G Bodied L inseed  ................. [ 105 I 6.1 
Co n j u ga t ed  L inseed  ............. I 75 I 6.9 
L inseed  P e n i s  . . . . .  ' 30 2.9 
D e h y d r a t e d  Castor . .  ! 75 I 6.8 
F a t t y  Tall Oil......................~ . . . . . .  __ . ..... 

G Bodied  Soybean ............... ] 195 ] 8.4 
Co n j u ga t ed  Soybean  ............ I 75 6 1 
Soybean P e n t a  ..................... I 115 I 5 0  
Soybean  Manni to l  ................ 115 1 1 . 8  
Soybean  Sorbitol  ................. 125 I 13.7 

Q Bodied Linseed ................. 
Linseed Polypen ta  ............... 
Linseed Mannitol ................. 
Linseed Sorbitol ................... 
Soybean Polypenta .............. 

Cooking  Cooking  
T i m e  Loss  
Min .  % 

Soybean Maleic Glyc ............ 
Soybean Maleic Penta ......... 
Z2 Bodied Linseed ............... 
Linseed Maleic Glyc ............. 
Linseed Maleic Penta .......... 

105 6.1 
35 6.4 

100 10.0 
90 11.8 
48 5.3 

"'~ ii':~ 
105 6.1 
�9 '~  [ ~:? 

6 

Vise.  

D+ 
E 
D+ 
F 

i +  

Acid 
Va lue  

18.3 
14.5 
16.4 
18.4 

16.8 
15.3 
13.7 
17.1 
18.7 - _ _  

18.3 
16.6 
27.2 
22.8 
15.4 

18.3 

K a u r i  
Red. 
Pass 
% 

9O 

"'~iii 

D r y i n g  Tes t  

Set ~ Dust 
Touch Free 
Min. Min. 

90 l ~  180 
100 ' 100 
90 i ;  115 

100 58 120 

200 56 216 
120 47 100 
130 75 105 I 

90 70 100 
110 I 75 105 I 

90 120 180 
90 46 338 
8O 52 72 
60 85 115 

100 87 348 

1"40 246 
1 2 0 ,  1 8 0 ,  
�9 .X~ ..~i 

hess  
48 I I r .  

9 +  
1 0 - -  
1 0 - -  
1 0 - -  

1 0 - -  
10 - -  

10 
lo-  

.~,+ 
i'5" 

S w a r d  
H a r d .  
48 I I r .  

36 
16 
14 
11 

10 
16 
14 

Cold 
W a t e r  
l~esist. 

T i m e  to 
Fa i l  
H r .  

48 
43 

112 
43 

43 

~4 
24 

Ho t  W a t e r  
Resistance 

F a i l u r e  

Whi te ,  dull 
B r o k e n  b l i s te rs  
Bl i s te red  
Whi te ,  dull 

Whi te ,  dull 
F i l m  r emove d  
Whi te ,  dull 
Whi te .  dulI 
Whi te ,  dull 

Alkal i  
Res i s t .  
T ime  to 

Fai l  
Min.  

36 
11 
18 

27, 

i ii > 

48 
19 

120 
64 
19 

':ii 

25 
6 

62 
12 

7 
4 

41 
10 
13 

Whi te ,  dull ] 25 
B r o k e n  b l i s te rs  / 5 
Dull  1 
Whi te ,  dull 22 
B r o k e n  bl i s ters  5 

Broken  bl is ters  157 
Whi te ,  dull 25 

B r o k e n  b l i s te rs  20 

3 6 ,  

* Incompat ib le .  

functionali ty of the alcohol and the unsaturat ion 
present in the fa t ty  acids and, with alcohol-benzene, 
ranges from a low of 18.0% for  Linseed Polypentae- 
rythr i to l  to a high of 98.2% for G Bodied Soybean. 
I t  may be remarked that  the hexahydrie  alcohols, 
mannitol and sorbitol, exhibit greater  solubility than 
the te t rahydr ie  pentaerythri tol ,  but  it  must be re- 
membered that  mannitol and sorbitol both lose water 
with the formation of inner ethers at esterification 
temperatures,  so that  their  actual funct ional i ty  is 
usually less than four. In  most eases the reactivity 
of the oils with zinc oxide was quite satisfactory, only 
the sorbitol esters and Linseed Maleie Pentaerythr i -  
tol showed excessively large increases in viscosity. 
The polypentaerythr i tol  esters showed the greatest 
resistance to cold and hot water, followed by  pen- 
taerythri tol ,  mannitol, and sorbitol in that  order. 
The soybean maleie oils had slightly bet ter  cold and 
hot water  resistance than the linseed maleie oils. No 

par t icular  t rend  can be noticed in the results of the 
alkali resistance tests. 

Table IV shows the characteristics of varnishes 
made from the various oils and a pure phenolic resin, 
Bakelite BR 254. The polypentaerythr i to l  esters gave 
the fastest cooking times, followed by  the pentaeryth-  
ritol, sorbitol, and mannitol esters in that  order. Soy- 
bean Maleic Pentaerythr i to l  was faster  cooking than 
Soybean Polypentaerythr i to l  while Soybean Maleic 
Glycerine required about the same time as Soybean 
Pentaerythr i tol .  No varnishes were made with the 
linseed nialeic oils because these oils both had Z2 vis- 
cosities while the resin requires a lower viscosity oil 
for  good results. Most of the oils had excellent Kaur i  
reduction values, only two of them, Linseed Sorbitol 
and Soybean Maleic Pentaerythr i to l ,  failing as low 
as 100%. The various esters do not produce any great 
differences in the drying times of the varnishes made 
from them, bu t  the varnishes made with sorbitol 

T A B L E  V I I  

P a i n t  Tes t s  

F a t t y  Tall Oil .................................. 

G Bodied  Soybean  ........................... 
Co n j u ga t ed  Soybean  ........................ 
Soybean  P e n t a  ................................ 
Soybean Manni to l  ............................ 
Soybean  Sorbitol  ............................. 

Q Bodied  IAnseed ............................ 
L inseed  Po lypen ta  ........................... 
L inseed  Manni t~ l  ............................. 
L inseed  SorbitoI .............................. 
Soybean  Po lypen ta  .......................... 

Appl ica t ion  

s .  
M . P .  

Good Good 18,  ~-} 
V.  good V. good 195 
Good Good 219 
Good Good " 260 

I C o n s i s ~ n c y  D r y  to Touch  
D r y i n g  

Good Good 204 

Good Good 186 
V. good Good 197 
Good Good 205 
B a d  P o o r  700-{- 
F a i r  F a i r  700-{- 

F a i r  -Good  381 
Good F a i r  230 
F a i r  P o o r  700-{- 
P o o r  F a i r  408 
Good F a i r  230 

Good F a i r  310 
Good F a i r  275 
V.  good V. good 205 
Good V. good 288 
Good V. good 248 

7 Days 

M . P .  

180 
198 
220 
260 
208 

184 
207 
212 
7 0 0 ~  
7 0 0 +  

400 
220 
7 O O +  
401 
225 

Soybean  Maleie Glyc ....................... 339 
Soybean  Maleic P e n t a  ..................... 302 
Z2 Bodied  L inseed  .......................... 215 
L inseed  Maleic Glyc ........................ 309 
L inseed  Maleic P e n t a  ...................... 268 

* D i d n ' t  dry.  

Odor  I H o u r s  a t '  H o u r s  a t  Min.  at  
77~  4 0 ~  230~ 

M . P .  

Mod. 
Mod. 
Mod. 
Mod. 
Mod. 

M . P .  M . P .  M . P .  

6 %  42 6% 
6 %  50 14 ' 
4 %  26 71~ 
31/z 26 1 
8-b .... * 25 

Mod. 
Mod. 
Mod. 
Mod. 
Mod. 

3 +  
8A- 
41/: 
7 � 8 8  
7 ~  

42 
42 

19 
15 
10 
21 
17 

S : igh t  6 
S t r o n g  3 % 
Mod. I 4% 
Slight  I 5 
Strong I 3 �89 
Mod. [ 5 � 8 8  
Mod. I 5 i/, 
S l ight  [ 4 % 
Mod. "l 
Mod. 2 

26 6 
18 
26 16 
26 18 61/-' 

42 
42 
26 3% 

H a r d n e s s  

I D a y  ! 3 d a y s  

S . P .  

V.  soft  
Sof t  
Sof t  
F i r m  
Sof t  

Sof t  
V.  soft  
V.  soft  
V. soft  
Sof t  

Sof t  
F i r m  
Sof t  
V.  soft  
n a r d  

Sof t  
Sof t  
Sof t  
F i r m  
F i r m  

M.P._2_I S . P .  

Sof t  H a r d  
F i r m  Sof t  
F i r m  F i r m  
H a r d  , t l a r d  
Sof t  E F i r m  

Sof t  Sof t  
Soft  Sof t  
F i r m  F i r m  
F i r m  Sof t  
F i r m  ' I i a r d  

Sof t  t I a r d  
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esters produced the hardest  films, folh)wcd by  man- 
nitol, polypentaerythr i to l ,  and pentaerythr i to] .  Both 
of the soybean maleic oils produced harder  films than  
the soybean esters. The cold water  and hot water  
resistances of the varnishes were general ly good. 
Both of the polypentaery thr i to l  ester varnishes failed 
in hot water  resistance because of broken blisters but 
showed no sign of whitening. The alkali resistance 
of the t:/olypcntaerythritol ester varnishes was out- 
standing, followed by  pcntacrythr i to l ,  sorbitol, and 
mannitol  in decreasing order. The soybean maleic 
varnishes had less alkali resistance than any of the 
varnishes made with soybean esters. 

Table V shows the eharacterist ics of varnishes made 
f rom various oils and a rosin-maleic resin, Amberol  
~01. All the oils were bodied to Z2 viscosity before 
cooking these varnishes. For  this reason it was only 
necessary to p repare  one varnish for  the three bodied 
linseed oils. The maleic t reated oils were the fastest  
cooking group. Most of the esters required approxi- 
mately the same cooking times, the exceptions being 
the polypentaerythr i to ls ,  which were incompatible,  
and  Soybean Mannitol, which had a much shorter  
cooking time than the other esters. All of the var- 
nishes made with synthetic oils dried rap id ly  and 
produced hard  films. The pentaery thr i to l  esters pro- 
duecd about  the best results, but  were not great ly  
superior  to the other esters. Soybean Maleic Pentae- 
rythritol produced a varnish tha t  remained slightly 
tacky but  was as hard  as those made with the other 
soybean b a ~  synthetic oils. The soybean maleic oils 
and Linseed Pentaerythr i to l  produced varnishes hav- 
ing excellent cold water  and hot water  resistances. 
The Soybean Pentaery thr i to l  and Soybean Maleic 
Pentacry thr i to l  varnishes had excellent alkali resist- 
once. The other synthetic oils produced varnishes 
whose alkali resistances were not quite as good as 
that  of the Z2 Bodied Linseed varnish. 

Table V I  shows the characterist ics of varnishes 
made f rom the various oils and 4% Limed Rosin. All 
the oils were bodied to Z2 viscosity before cooking 
these varnishes and, as with the Amberol  801 var-  
nishes, only one varrfish was necessary for  the vari- 
ous bodied linseed oils. Linseed Maleie G l y c e r i n e  
and Soybean Maleie Glycerine were incompatible 
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with Limed Rosin. Linseed Polypenlaerythr i to l  and 
L i n s e e d  Pentaerythr i to l  are much fas ter  cooking 
than the other linseed base synthetic oils, and Soy- 
bean Polypentaerythritol  is much faster than the 
other soybean base oils. The varnishes made with 
the synthetic oils dried faster than those made with 
the natural oils and those based on soybean oil also 
dried harder than the varnish made with G Bodied 
S o y b e a n .  The polypentaerythritol esters produeed 
varnishes having less cold water but more hot water 
resistance than  those made with the na tura l  oils, 
while the other s y n t h e t i c  oils tended to produce 
greater cold water  and about  equal hot water  resist- 
ances. The greatest alkali resistances were produced 
by the varnishes made with the pentaerythritol esters 
and Soybean Maleic Pentaerythritol.  

Table VII lists some of the properties of paints 
made with the oils. Two paints were made with each 
oil, one a single pigment type using zinc sulfide as 
the sole pigment and the other a mixed pigment 
paint. The application test, which includes appear- 
ance, brushing, leveling, and gloss records a master 
painter's opinion of the handling qualities of the 
paints. Most of the paints had fair to good consist- 
encies but  those of paints made with the sorbitol 
and mannitol esters are excessively high�9 The drying 
times of the paints corresponded to the drying times 
of the oils from which they were made. The paints 
made with polypentaerythritol  esters were the fastest 
drying, followed by those made with pentaerythritol, 
sorbitol, and mannitol esters in that order. All of 
the paints made with synthetic oils dried faster than 
those made with the corresponding natural oils. 

Table VIII  lists some further characteristics of 
the paints. The results of the after yellowing, water 
permeability, and flexibility tests do not show any 
pronounced trends. In general, the films of painl,s 
made with the synthetic oils had less elongation than 
those of the paints  made with natura l  oils. The two 
maleic glycerine oils seem to have a tendency to pro- 
mote brittleness. All of the linseed base synthetic 
oils produced greater tensile strength than bodied 
linseed oil of the same viscosities. The two linseed 
maleic oils produced greater tensile strength in one 
formulation and le~s in another. In the mixed pig- 
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ment paints,  the soybean synthetics produced greater  
tensile s t rength than  G Bodied Soybean, while in the 
single p igment  paints  there was in several cases no 
difference. The paints  made with Soybean Maleic 
l )entaerythr i tol  and the two p o l y p e n t a e r y t h r i t o l  
esters had tensile s t rengths which were much superior  
to those of the paints  made with na tu ra l  oils. Con- 
jugated  Soybean did not have any  tensile s t rength 
m either formulat ion.  Abrasion resistance was not 
determined on the single p igment  paints  because they 
were too soft. Abrasion r e s i s t a n c e  of paints  made 
with the various oils showed only tha t  most of the 
synthetics were bet ter  than  the corresponding na tura l  
oils. Conjugated Soybean, however, had less abrasion 
resistance than  G Bodied Soybean. In  most cases the 
shear and Sward hardnesses of the paints  made with 
synthetic oils were grea ter  than those of the paints  
made with the na tura l  oils. Soybean Maleic Pen- 

taerythr i to l  and  the two polypentaery thr i to l  esters 
p r o d u c e d  par t icu lar ly  ba rd  films. Gloss measure- 
merits on the pa in t  films show no par t icular  trends. 

Dayl ight  reflectance is a measure of the whiteness 
of the paints  and also shows no par t icular  trends. 

In  a following pape r  it  is intended to tIresent a 
method whereby the exper imental  data  gathered un- 
der this evaluation scheme may  bc condensed and cor- 
related for  convenience in reference and comparison. 
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CIIEMICAL TREATMENTS OP SEEI)S TO PREVENT IIEAT- 
ING AND DETERIORATION DURING STORAGE..A.. M.  Alt- 
sctutl (So. Reg. Res. Lab., New Orleans, La.) .  Cotlon 
Gin & Oil Mill Press, Jan.  8, 1949. For ty-e ight  chemi- 
cals which inhibit  heat ing and deterioration of seeds 
dur ing storage are recorded. Mixtures of 2 chemicals 
were more efficient than  either one used alone. 

SOLVENT EXTRACTION OF' SOYBEAN OIL BY MIXTURES 
OF TRICIILOROJdTHYLENE AND ETIIYLENE ALCOIIOL. S. ~ .  

Measmer, O. R. Sweeney, and L. K. Arnold.  Proc. 
Iowa Acad. Sci. 54, 189-97(1947). A solvent consist- 
ing of denatured alcohol mixed with tr ichloroethylene 
to give a specific g rav i ty  of 0.910 can be used success- 
ful ly in a continuous extraction p lant  to remove oil 
f rom soybeans. The extract ion is carr ied out at  70 ~ 
and the miscella cooled to cause it to separate  into 
two phases. The lower phase can be separated and 
s t r ipped to remove the solvent while the uppe r  phase 
can be re turned to the system without  evaporat ion to 
extract  more oil. The moisture content in the solvent 
will not build up if beans having less than  6% mois- 
ture are used and the dry ing  is done with 10-lb. per  
square inch steam pressure on the drier.  (Chem. Abs. 
43, 1999.) 

PYROLYSIS OF PAL.'~I OIL WASTE. R.  Francois.  Oleagi- 
neux 3, 602-6(1948). The possibili ty of manufac tu re  
of coke, tar, gas, fertilizer, oil, etc. f rom palm oil cake 
and pulp  is discussed f rom labora tory  tests on the 
subject. 

ALCOIIOLS BY SOI)IUM REDUCTION'. A STAFF-INDUSTRY 
COLLABORATIVE REPORT. M. L.  K a s t e n s  a n d  H .  P e d d i -  
cord. Ind. & Eng. Cttcm. 41, 438-46(1949). 

ITNSATURATEI) LONG-CHAIN ALIPIIATIC ESTERS. CATA- 
LYTIC OXIDATION. T. M. Pat r ick  and W. S. Emerson 
( S I o n s a n t o  Chem.  Co., Dayton,  Ohio). Ind. Eng. 
Chem. 41, 636-41(1949). The liquid-phase air  oxida- 
tion of the Me esters of tall oil f a t ty  acids is described. 
In  order  to develop a technic for  the method, oxida- 
tion of E t  oleate and of oleic acid was studied in some 
detail. Oxidative scission was expected to take place 

at or near ttle double bonds to yieht mono- and dicar- 
boxylic acids. Large amounts  of high molecular weight 
by-products ,  in addit ion to the expected scission prod- 
ucts, were formed in these oxidations. The identified 
products  comprised most of tlle members  of the homo- 
logous series f rom caproic to pahnit ic  acid and f rom 
suberic to undecanedioic acid, inclusive. 

T I I E  ]N'ITROGENOUS C O N S T I T U E N T S  OF THE TISSUE 
LIPIDES. 1. T I I E  EXTRACTION, I'URIFICATION, AND ]tY- 
DROLYSIS OF TISSUE LIPII)FS. J .  • .  M e K i b b i n  a n d  W .  
E. Taylor  (Syracuse Univ. College Med.).  J. Biol. 
Chem. 178, 17-27(1949).  A technic for  the deter- 
minat ion of total  lipide ni t rogen is described. Tlle 
amounts of nitrogen, phosphorus,  and choline present  
in lipide extracts  of 9 tissues f rom several dogs are 
presented. 

T I I E  NITROGEiN'OUS C O N S T I T U E b ; T S  O1~ TIIE TISSUE 
LIPIDES. I I .  T H E  DETERMINATION OF SPHINGOSINE IN 
TISSUE LIPIDE EXTRACTS. J .  M.  M c K i b b i n  a n d  W .  E .  
Taylor  (Syracuse Univ.) .  J. Biol. Chem. 178, 29-35 
(1949). A method is described for  an approximate  
determinat ion of sphingosine in whole lipide extracts  
which have been freed of non-lipide impurit ies.  The 
method is based on a chloroform extract iou of the 
aqueous lipide h y d r o l y s a t e  which is both specific 
and relat ively quant i ta t ive  for  sphingosine. Sphin- 
gosine is then determined on the chloroform extract  
as nitrogen. 

TESTING EMULSIONS OF VEGETABLE OILS BY MEANS 
O~ ULTRASONIC WAVES. A .  Audouin  and G. Levavas- 
seur. Oleagineux 4, 95-100(1949). The authors t rea t  
the influence of the f requency of sound waves in the 
p r o d u c t i o n  and rup tu re  of water-in-oil and oil-in- 
water  emulsions. 
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W. O. Lundbe rg  ( ] Iormel  hist.,  Austin, Minnesota) .  
Oleaginemr t, 86-93 (1949). 
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MERIZATION SYSTEMS. F. T. Wall  and T. J.  Swoboda 
(Univ. Il l iuois).  J. Am. Chem. Soc. 71, 919-24(1949). 


