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Compatibility of Derivatives of 9,10-Dihydroxystearic Acid and 
9,10-Dihydroxyoctadecanol With Some ,Commercial Polymers I 
H. B. KNIGHT, R. E. KOOS, E. F. JORDAN JR. and DANIEL SWERN, Eastern Regional 
Research Laboratory, ~ Philadelphia, Pennsylvania 

D URING the course of our program on the epoxi- 
dation and hydroxylation of unsaturated com- 
pounds derivable from fats (2, 4, 5, 7) we had 

occasion also to prepare a large number  of esters, 
ether-esters, and hydroxy-ethers of 9,10- dihydroxy- 
stearic acid and 9,10-dihydroxyoctadecanol (3, 6, 8, 
9). Since these compounds had low vapor pressures, 
were insoluble in water, and had a relatively high 
oxygen content, their possible utilization as plasti- 
cizers was considered. This paper briefly describes 
the results of compatibility tests conducted intermit- 
tently during the past five years on many of these 
compounds with some commercial resins. In one case 
semiquantitative data are also reported. 

The compounds studied were the alkyl (8) and al- 
kenyl (9) esters of low-melting 9,10-dihydroxystearic 
acid, several 9,10 (10,9)-alkoxyhydroxyoctadecanols 
(6), several esters of 9,10 (10,9)-alkoxyhydroxystearic 
acids (6), and two series of previously unreported 
compounds, namely, esters of the isomeric 9,10-dihy- 
droxystearic acids with ether-alcohols and polymeric 
plasticizers prepared by the reaction of selected mem- 
bers of this group of new esters with phthalic an- 
hydride. Commercial polymers employed were ethyl 
cellulose, cellulose acetate, polyvinyl chloride-acetate 
copolymers (95:5' and 87:13), polyvinyl butyral (low 
and high viscosity), and in a few cases, polyvinyl 
acetate, polystyrene, and a vinylidene chloride-acryl- 
onitrile copolymer. 

Experimental 
Materials Tested. The preparation of the alkyl 

(8) and alkenyl (9) esters of low-melting 9,10-dihy- 
droxystearic acid, the 9,10 (10,9)-alkoxyhydroxyocta- 
deeanols (6), and the esters of the g,10 (10,9)-alkoxy- 
hydroxystearie acids (6) has already been reported. 

A typical preparation of an ester of 9,10-dihy- 
droxystearic acid with an ether-alcohol is described. 
A mixture of 15.8 g. (0.05 mole) of 9,10-dihydroxy- 
stearic acid, m.p. 95 ~ 7.6 g. of ethylene glycol mono- 
methyl ether (0.10 mole), 0.79 g. of naphthalene-2- 

1 Presented a~ the meeting of the American Oil C'hemists' Society, 
Atlanta ,  Ga., May 1950. 

2 One of the laboratories of the Bureau  of Agr icu l tura l  and  Indusr 
t r ia l  Chemistry, Agr icu l tura l  Research Administrat ion,  U. S. Depart 
ment  of Agricul ture .  

sulfonic acid, and 200 ml. of toluene was refluxed for 
eight hours. The water formed during the reaction 
was removed azeotropically with the toluene, and the 
toluene was automatically returned to the reaction 
mixture. The reaction mixture was evaporated to dry- 
ness and the residue was washed three times with hot 
water. The washed, dried residue, consisting essen- 
tially of 2-methoxyethyl 9,10-dihydroxystearate, was 
obtained in quantitative yield and melted at about 
45 ~ Recrystallization from acetone yielded substan- 
tially pure product, m.p. 52.3-53.0 ~ and saponifica- 
tion number, 153 (ealcd. 150). Table I lists the esters 
prepared by the method just described as well as 
some of their characteristics. All the recrystallized 
products were white solids whereas some of the crude 
reaction products were liquids. 

Ethylene  glycol monomethyl ether, b.p. 123-4 ~ 
ethylene glycol monoethyl ether, b.p. 134 ~ ethylene 
glycol monobutyl  ether, b.p. 170 ~ ethylene glycol 
mono(2-ethylbutyl) ether, b.p. 197 ~ ethylene glycol 
monophenyl ether, b.p. 170 ~ at 100 ram., ethylene 
glycol monobenzyl ether, b.p. 180 ~ at 98.5 mm., and 
diethylene glycol monobutyl ether, b.p. 138 ~ at 50 
ram., were obtained by multiple fractional distilla- 
tion of the purest commercial grades through efficient 
columns (helix packed or heligrid). Diethylene gly- 
col monomethyl ether, b.p. 192 ~ and diethylene glycol 
monoethyl ether, b.p. 200-1 ~ were obtained from the 
purest commercial grades by washing a benzene solu- 
tion of the ether-alcohol (250 g. per 750 ml. of sol- 
vent) with small quantities of water (ca. 5 ml.) to 
remove water-soluble materials (10 washes), and frac- 
tionally distilling the dried benzene solution. 

The polymeric plasticizers were prepared by the 
reaction of equimolar quantities of methyl 9,10-di- 
hydroxystearate, m.p. 70 ~ 2-butyoxyethyl-9,10-dihy- 
droxystearate, m.p. 50 ~ 2-benzyloxyethyl-9,10-dihy- 
droxystearate, m.p. 45 ~ and 2-(2'-methoxyethoxy)- 
ethyl-9,10-dihydr0xystearate, m.p. 41 ~ respectively, 
with phthalic anhydride for one hour at 215-220 ~ and 
then at 235-240 ~ until the reaction product showed 
signs of threading. The polymeric plasticizers were 
pale-yellow to amber colored liquids, insoluble in 
water. 
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T A B L E  I 

E s t e r s  of  t he  9 ,10 -Dihydroxys t ea r i c  Acids  W i t h  Ether-Alcohols  

O 

C I t r -  (CH~) ~ - C H - C t t -  (C ~ ) r - C - O -  

OI-I. OH 

N u m b e r  

1 ............................................... 

3 ............................................... 
4 ............................................... 
5 ............................................... 
6 ............................................... 
7 ............................................... 
8 .......... , .................................... 
9 ............................................... 

10 ............................................... 
11 ............................................... 
12 ............................................... 
13 ............................................... 
14 ................ : .............................. 
15 ................................................ 
16 ............................................... 
17 . 
18:::.[:[::2:::::::::::::::::222:22::2::::::::::: 1 

-CH~-CHz-OCHa ~ 
- C H : - C H z - O C H a  z 
- C H z - C H 2 - O  C.~:I-I 5 x 
-CH~-CH~--OC2H5 z 
--CH~--CHr-O C~Hg~ 
- C H a - C H a - - 0  C~H~ ~ 
- C H c - C H r O C s H 5 1  
- C H ~ - C H ~ - 0 C a H ~  
- C H ~ - - C H z - 0  CH2C6tt5 ~ 
- C I : I ~ - C H ~ - 0  CH~CoH52 
- C I - I z - C H ~ - 0 C a H s  (C~Hs) x 
- C H a - C H a - 0  C~Hs (C~t t s ) :  
-- ( CH~-C,H~-O ) g - C H a  1 
- ( C H ~ - C H 2 - 0 )  ~ - 0 H 3 :  
- ( C H e - 0 H 2 - 0  ) .~-C2H5 ~ 
--  ( C H . - - C H ~ - - O  ) ~ - O ~ H ~  
--( C H ~ - C H r - 0  )r-C~H~ ~ 
- ( C H ~ - C H e - 0 )  r-C~H~ ~ 

C r u d e  E s t e r s  

Sapon.  No. M . P .  
F o u n d  ~ 

Reerys ta l l ized  E s t e r s  

45-7 
80-5 

164 
160 

Sapon.  No. 

Calcd. F o u n d  

150 153 
150 152 

' 1 4 4  153 
144 149 
135 136 
135 138 
129 130 
129 129 
125 140 
125 135 
126 134 
126 131 
134 139 
134 138 
130 135 
130 135 
122 137 
I 2 2  132 

M . P .  o(]. 

52,3-53.0 
89 
48 
86 
50 
82 
78 

100 
45 
80 
30 
80 
41 
82 
38 
80 
41 
79 

1 P r e p a r e d  f r o m  low-mel t ing  9 ,1O-dihydroxys tear ic  acid, m.p.  95 ~ a n d  the  ether-alcohols.  
2 P r e p a r e d  f r o m  h igh -me l t i ng  9 ,10-d ihydroxys tea r i c  acid,  m.p .  130 ~ a n d  the  ether-alcohols.  

The stock solutions of commercial polymers had 
the compositions tabulated below: 

Ethyl Cellulose Stocb Solution 
E t h y l  c e l l u l o s e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16  g .  
X y l e n e :  b u t a n o l  ( 8 0 : 2 0  b y  v o l u m e )  ..... . . . . . . . . . . . . . . . .  2 0 0 m L  

Cellulose Acetate Stock Solution 
C e l l u l o s e  a c e t a t e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 5 - 3 5  g .  
N i t r o p r o p a n e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  90  m l .  
n - B u t a n o l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 7 . 5  m l .  
E t h a n o l  ( 9 5 % )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  76.5 m l .  
T o l u e n e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4 0  m l .  

Polyvinyl Chloride : Acetate Copolymer (95:5)  
Stovb Solution 

C o p o l y m e r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16  g .  
B u t y l  a c e t a t e :  t e t r a h y d r o p y r a n  ( 8 0  : 20  

b y  v o l u m e )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 5 0  m l .  

Polyvinyl Chloride : Acetate Copolymer (87:13) 
Stocb Solution 

G o p o l y m e r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6 - 2 0  g .  
D i o x a n e  o r  e t h y l e n e  d i c h l o r i d e :  e t h a n o l  

( 9 0  : 10  b y  v o l u m e )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 0 0  m I .  

Polyvinyl Butyral Stocl~ Solution 
P o l y v i n y l  b u t y r a l  ( h i g h  o r  l o w  v i s c o s i t y )  ... . . . . . . . . .  ] 6  g .  
T o l u e n e :  e t h a n o l  ( 8 0 : 2 0  b y  v o l u m e )  . . . . . . . . . . . . . . . . . . . .  2 0 0 m l .  

Polyvinyl Acetate Stock Solution 
P o l y v i n y l  a c e t a t e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16  g .  
X y l e n e :  n - b u t a n o l  ( 8 0 : 2 0  b y  v o l u m e )  . . . . . . . . . . . . . . . . . .  2 0 0  m l .  

Polystyrene Stock Solution 
P o l y s t y r e n e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16  g .  
X y l e n e :  n - b u t a n o l  ( 8 0  : 20  b y  v o l u m e )  . . . . . . . . . . . . . . . . . .  2 0 0  m l .  

Vinylidene Chtoride-Avrylo~itrile Copolymer 
Stock Solution 

C o p o l y m e r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16  g .  
M e t h y l  e t h y l  k e t o n e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 0 0  m l .  

In  each case the material, the compatibil i ty of which 
was being tested , was dissolved in about 20 ml. of 
polymer stock solution, and the resulting solution was 
spread On a glass plate ( 6 " x  8" x 1~-) by  means of a 
doctor blade. The thickness of the wet film was ad- 
justed to give a d ry  film about 0.003-0.004" thick. 
The solvent was allowed to evaporate slowly (several 
days) in specially constructed boxes which held the 
plates perfect ly  flat. The film was removed from the 
plate, usually by  lift ing one corner with a razor blade 
and then soaking the film and plate for  a short time 
in cold water unti l  the entire film was detached. The 
films were then allowed to hang in the air at  room 
temperature  for  several days to ensure complete re- 
moval of solvent and water. The films were then 
examined for  compatibil i ty of plasticizers. Incom- 
pat ibi l i ty was detected either by  hazing of the film, 
exudation of liquid, or actual crystallization of the 
material  being tested. Control films containing no 
plasticizer were prepared in all cases. The compati- 
bility tests are summarized in Table II .  

The most promising materials were methyl  9,10- 
(10,9)-methoxyhydroxystearate ,  co m p o u n ds  5, 6, 9, 
and 10 of Table I, and the four  polymeric plasticizers 
listed near  the end of Table I I .  In  addition to de- 
termining the compatibil i ty of methyl  9,10(10,9)-me- 
thoxyhydroxystearate it  was milled with polyvinyl 
chloride-acetate co p o ly m er  (95:5) by  a s tandard 
technique using the recipe below: 

C o p o l y m e r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63 .5  g .  

B a s i c  l e a d  c a r b o n a t e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 .0  

S t e a r i c  a c i d  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 .5  

P l a s t i c i z e r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 5 . 0  

The test data were as follows: 

Pla s t i c i ze r  

M ethyl 9,10 ( 1 O, 9 ) -methoxy- 
h y d r o x y s t e a r a t e  

Di-  ( 2 -ethylhexyl ) p h t h a l a t e  

M i l l i n g  
cha rac t e r i s t i c s  

Milled v e r y  well, f u m e d  
s l ight ly  

Milled v e r y  well, f u m e d  
mode ra t e ly  

M o l d e d  
a p p e a r a n c e  

White ,  o p a q u e  sheet  

Whi te ,  opaque  s h e e t  

Compat ib i l i ty  

B o r d e r l i n e  ; s l ight  exuda t ion  
a t  23~ 

O.K.  

E longa-  
lion, % 

M odu lus  a t  
1 0 0 %  Tens i le  

e longat ion,  stren.gth, 
p s i  p s i  

1490 2690  

3140 
1710 
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These characteristics compare favorably with a con- 
trol stock plasticized with di-(2-ethylhcxyl)phthalate, 
a well-known eonImercial plasticizer. Methyl 9,10- 
(10,9)-methoxyhydroxystearate was also milled with 
cellulose acetate and was found to be superior to 
butyl stearate, the control plasticizer, at a concen- 
tration of 15%. The flow temperature (1) with the 
former compound was <103~ whereas with butyl 
stearate it was 112~ Furthermore milling tempera- 
tures were about 40 ~ C. lower with methyl 9,10 (10,9)- 
methoxyhydroxystearate than with bu ty l  stearate. 
The polymeric plasticizers were not studied further 
because of the inability to remove phthalic anhydride 
completely even though the products were washed and 
heated under vacuum above the sublimation temper- 
ature of phthalic anhydride. These materials are of 
interest however because they are compatible with 
polymers of such widely different structure. 

No attempt has been made to study mixtures of 
commercial plasticizers with any of the compounds re- 
ported in this paper because of the large number of 
possible combinations. Such a study may prove espe- 
cially fruitful in the case of borderline plasticizers. 

Summary 

A study of compatibility with some commercial 
polymers is reported for some alkyl and alkcnyl esters 
of low-melting 9,10-dihydroxystear~c acid, 9,10(10,9)- 
alkoxyhydroxyoetadecanols, esters of 9,10(10,9)-alk- 
oxyhydroxystearic acids, and two series of previously 
unreported compounds, namely, esters of the isomeric 
9,10-dihydroxystearie acids with ether-alcohols and 
polymeric plasticizers prepared by the reaction of 
selected members of this group of new esters with 
phthalic anhydride. 

The most promising materials  are methyl 9,10- 
(10,9)-methoxyhydroxystearate,' esters of 9,10- dihy- 
droxystearie acid with ethylene glycol m0nobutyl 
ether and ethylene glycol monobenzyl ether, and the 
polymeric plasticizers. The last-named group is com- 
patible with polymers which differ widely in chemical 
structure. 

Acknowledgment 
The authors wish to thank T. J. Dietz for the test 

data on methyl 9,10(10,9)-methoxyhydroxystearate. 

T A B L E  I I  
Compat ib i l i ty  Wi th  Commercial  Polymers  x 

~ a t e r i a l  Tested % by W e i g h t  of Dry  F i l m  Compat ible  Incompat ib le  Borde r l ine  

lVIethyl 9 ,10-dihydroxysteara te  (L.1V[.) ~ ................................................................ 
WIothyl 9 ,10-dihydroxysteara te  (L. M.) ................................................................. 
~r 9 ,10-dihydroxysteara te  (L. M.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Buty l  9 ,10-dihydroxysteara te  (L.M.)  . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Buty l  9 ,10-dihydroxystearat~ (L.M.) ................................................................... 
Octyl 9 ,10-dihydroxysteara te  <L.M. ) .................................................................... 
0c tadecyl  9 ,10-dihydroxysteara te  (L.M.)  ............................................................. 
0e tadecyl  9 ,10-d ihydrexys teara te  (L.M.)  ............................................................. 
AllylS 9 ,10-dihydroxysteara te  (L.M.)  .................................................................... 
A.Ilyl~ 9 ,10-dihydroxysteara te  (L.~/L) .................................................................... 
Allyl  ~ 9,10-dihych'oxys~earate ( L . ~ . )  .................................................................... 
~[ethalIyI ~ 9 , I0 -d ihydroxys tea ra te  ( L . ~ . )  ............................................................. 
IVIethallyl ~ 9,10 -dihydroxys teara te  ( L. Iv[. ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Methal lyl  a 9 ,10-dihydroxysteara to  (L.M.)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

a i 2-Chletoally~ 9,10-d hydroxys teara te  (L.M.)  ....................................................... 
2-Chloroallyl ~ 9,10-dihyd~oxystearate  (L.M.) ....................................................... 
2-Ohloreallyl  z 9 , 1 0 - d i h y d r o x y s t e a r a t ~  (L.M.)  .......................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

OleyP 9 ,10-dihydroxysteara te  (L.M.)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Oleyl a 9 ,10-dihydroxysteara te  (L.M.)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

F u r f u r y l  3 9 ,10-dihydroxysteara te  (L.~r ............................................................. 
F u r f u r y l  ~ 9 ,10-dihydroxysteara te  (L.M.)  ............................................................. 
F u r f u r y l  ~ 9 ,10-dihydroxysteara te  (L.M.)  ............................................................. 
9,10 (10,9)-Methoxyhydroxyoetadecanol  ............................................................... 
9,10 ( 10,9 ) -Methex'yhydr oxyoetadecanol ............................................................... 
9,10 ( i  0,9 )-E thoxyhydroxyoeta  d eeanol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . .  

9,10 ( 10,9 ) -Ethoxyhydroxyocta  deeanol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

9,10 (10 ,9) -Propoxyhydroxyoctadeeanol  ............................................................... 
9,10 (10,9)  -Propexyhydroxyoct~decanol  ............................................................... 
9,10 ( 10,9)-Bu~oxyhydroxyoc~adeeano1 ................................................................. 
9,10 (10 ,9) -Butoxyhydroxyoctadecanol  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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9,10 ( 10,9 )- Alloxyhydr oxyo eta deean ola ................................................................. 
9,10 (10,9 )-Alloxyhydroxyocta deca nol 3 .................................................................. 
~ e t h y l  9,10 (10,9 ) -~[ethoxyhydroxyatearate ......................................................... 
]vr et~hyl 9,10 (10,9 ) -~Iethoxyhydr oxyst ear  ate  ......................................................... 
E thy l  9,10 (10, 9 ) -Ethoxyhydroxygtearate .  ............................................................ 
E t h y l  9,10 (10 ,9 ) -E thoxyhydroxys tea ra te  ............................................................. 
Allyl  9,10 (10, 9) -Al lexyhydroxystearate  3 .............................. ................................. 
Allyl  9,10 (10 ,9 ) -Al loxyhydroxys~a ra t e  ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Compounds 1 and  2, Table  I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Compounds 3 a n d  4, Tab le  1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Compounds 5 a n d  6, Tab le  I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Compounds  7 a n d  8 Tab le  I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Compounds  9 and  10, Table  I ............................................................................... 
Compounds  9 and 10, Table  I ................................................................................ 
Compeunds  11 and  12, Table  I .............................................................................. 
Compounds  13 and 14, Table  I .............................................................................. 
Compounds  15 and  16, Table  I ............................................................................... 
Compounds  17 and 18, Table I .............................................................................. 
Po lymer ic  P las t ic ize r  A 4 ........................................................................................ 
Po lymer ic  P las t ic ize r  A 4 ........................................................................................ 
Po lymer ic  Plast ic izer  B 5 ....................................................................................... 
Po lymer ic  P las t ic izer  B ....................................................................................... 
Po lymer ic  P las t ic izer  C e ........................................................................................ 
Po lymer ic  Plast~cizer C ~ ...................... : ................................................................. 
Polymer ic  P las t ic izer  I)~ ........................................................................................ 
Polymer ic  P las t ic izer  D 7 .................................................................................... ~..~ 
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1 Commercial  polymers are  l is ted in  the compat ibi l i ty  columns u n d e r  the  fo l lowing  c o d e :  1 z ethyl cellulose; 2 ~ cellulose acetate;  3 ~- poly- 
v iny l  chloride-aces eopolymer ( 9 5 : 4 ) ;  4 ~ po lyv iny l  ehlol ' ide-acetate copolymer ( 8 7 : 1 3 ) ;  5 ~--- polyvinylbutyra l ,  low viscosi ty ;  6 ~ polyvinylbu-  
tyral,  h igh  v iscos i ty ;  7 ~ polyv}nyl acetate;  8 ~-~ polys tyrene;  9 ~ v iny l idene  chl0r ide-acryloni t r i le  copolymer. 

2 L.M. means  p repared  f rom low me l t ing  9 ,10-dihydroxystear ic  acid, m.p. 95 ~ 
F i l m s  darkened  on exposure  to air .  

4 P r e p a r e d  f rom phtha l ic  a n h y d r i d e  i~nd methyl  9,10-d}hydroxystearate,  re.p: 70 ~ 
P repa red  f rom phtha l ic  a n h y d r i d e  and compound 9 of Table  I .  

e P repa red  f rom phtha l ie  a n h y d r i d e  and  compound 5 of Table  I .  
7 P repu red  f rom ph tha l i c  a n h y d r i d e  and  compound 13 of Table  I .  
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I ABSTRACTS Don Whyte, Editor 

�9 Oils and Fats 
R. A. Reiners, Abstractor 

IMPI%OV]~M]~NT OP THL C~ASSIC~AL METH0~ i~01~ DETERMINATI(>N 

0~ ~H~ INI)US~IAn OVa~V~ O~ OLIV~-OII~ BY Pa~ssrmE. P. M. 
Rousseau. Indus tr .  agr. alim., 57, 52(1950).  The pressure-juice 
is collected in a graduated  tube of sufficient capacity. The oil 
is separated f rom the liquid in the tube by centr i fugat ion.  
Measurement  of the volume gives the results. 

I)~ItgIVAa~IVES O1~ PATTY ACIDS. ~D~i~NTIFIC�89 BY X-P,,AY I~II~- 
I~I~ACTIOiW PO~VDE~ PATTERNS. F. W. Matthews,  G. G. Warren ,  
and J.  H. Michell. Anal .  Chem. 22, 514(1950).  Three types of 
derivatives of f a t t y  acids, silver salts, amides, and anilides, 
were found suitable as a means of identification of the acid by 
the use of X-ray  diffraction powder pat terns .  Fo r  ease of prepa- 
ra t ion and pa t t e rn  differentiat ion the silver salts are preferred.  

HEAT CAPACITY O1~ STABILIZE3) PF, ANUT BUTTEE. T. L. Ward,  
W. S. Singleton, and A. F. Freeman (Southern  Reg. Res. Lab . ) .  
Food Research 15, 146(1950).  An equation is derived for  ex- 
press ing the specific heat  of stabilized peanut  bu t te r  f rom 20 
to 80~ which is Cp ~ 0.361 + 0.0012t where Cp is expressed 
in calories per g. and t is the tempera ture  in ~ 

KINm'ICS o~" THE EST]51%II~I~ATION O1~ OLE1C ACRID BY PI%II~AI~Y 
ALC~OHOLS AT I%OOM TEMPEfRATUKE. M. Loury  and Jan ine  Pi- 
quard. Oleagineux 4, 505-9(1949). The extent of esterification 
of oleic acid wi th  various p r imary  alcohols was measured a f te r  
react ing for  7 days at 18~ in the presence of sulfur ic  acid. 
(Chem. Abs .  44, 3885.) 

~ATg AND I~ATTY OILS AS LUBI%ICANTS. M. Singer. Sei fen-  
sieder-Ztff .  73, 133-5, 153-5, 173-5(1947). The propert ies  and 
uses of a large number  of animal and vegetable fa t s  and oils 
and polymerized oils are discussed. (Chem. Abs .  44, 3723.) 

CtIKOMATOGKAPI{I~ ANALYSIS O~ TH~ .17NSApONIFIABL~ MAR'*IqhR 
O1~ MAlCIN]~ ANIMAL O~LS. L. E. Swain. Canadian Chem. and 
Process Indus t .  32 (6) ,  553-554(1948). A flowing chromate- 
g ram is used to separate the unsaponifiable mat te r  into hydro- 
carbons (petroleum elution),  mono-alcohols (methylene chloride 
elut ion),  di-alcohols (diethyl ether elut ion) ,  and an unidentified 
f ract ion (methanol  elu t ion) .  (Biol.  Abs .  Sect. G. 23 [3], 21.) 

THE ISOLAT~ Or A CONJUGATED UNSATrUI~AT]~D AC'II~ I~]~(~M 

THE o i l  ~KOM X i m e n i a  cagra  KF~NE~S. S. P. Lighthelm and 
H. M. Schwartz. J.  A m.  Chem. See. 72, 1868(1950). The acids 
f rom X.  caf fra  oil were f rae t ionated  and a C~, acid was iso- 
lated which contained a double bond and a triple bond either 
in conjugat ion with one another  or wi th  one of them in con- 
juga t ion  with the carboxyl group. This acid, fo r  which the 
name ximenynic acid is proposed, was present  in about  25% 
concentration. 

ABSORP~E[0,N SPECTRUM OF OLIVI!~ OILS IN THE'ULTRAVIOLET 
ZONE. F. Poggio and Maria M. Retortillo. Bol. Ins t .  Espanol  
Oceanogr. 14, 1-11(1949). A study of the absorpt ion spectra 
of 50 samples of olive oil of different qualities revealed that  
at the wavelength 256 m~. the nmximum extinction coefficient 
for  the pressure  oils was 87 and tha t  the minimum extinction 
coefficient for  refined extracted oils was 139. This difference 
can serve as a guide in dis t inguishing quality. (Biol.  Abs .  
Sect. G. 24 [1], 20.) 

URE& ADDITION" O1~ ALIPHATI(~ ffOMpOUNDS. W. Schlenk Jr .  
(Ammonia  Lab. Oppau, B .A.S .F ,  Ludwigshafen,  Ger.) .  Ann .  
565, 204-40 (1949). Urea  fo rms  with acids, esters, ethers, amines, 
nitriles, alcohols, halides, and aliphatic hydrocarbons a series 
of crystalline adducts which represent  an entirely new type. 
Unless the " p a r t n e r  '~ in the adduct has an appreciable vapor  
pressure, they are stable at room tempera ture  when dry but  
decompose when t reated with water  or suitable organic solvent. 
Wi th  monocarboxylic acids the tendency toward dissociation 
increases with a decreasing number  of carbon atoms. The ad- 

ducts of all n-monocarboxylic acids f rom C4 to C~.~, as well as 
C14, C16, and O~s were formed. Most of these were precipi ta ted 
f rom a methyl alcohol solution of  urea. (Chem. Abs .  44, 3900.) 

MIO]~OMETHOD FOI~ ~AT ANALYSIS' BASF~ O~ TH]~ FOI%MATIO,N 

0Iv MO]~OLAYEI% I~ILM$. K. K. Jones  (Nor thwes te rn  Univ. Med. 
School, Chicago). Svience 111, 9-10(1950). The amount  of 
fat  in a petroleum ether solution may be est imated by placing 
an aliquot on a fihn of pis ton oil spread on the surface of a 
0.3% sulfuric acid solution. Af te r  evaporat ion of the solvent 
the area of the f a t  film is measured. This nlethod is claimed 
to be more sensitive and accurate than  other methods. (Chem. 
Abs .  44, 3843.) 

LESPEI)I~ZA SEEn) 0IL. Anon. Chem. Indust~ies  66, 503(1950) .  
The oil f rom lespedeza seed has been shown to be a semi-drying 
oil comparable to soybean oil. 

Om ~aoM TH~ S ~ 8  0,F Z i z y p h u s  sy lopyra  (Willd.) .  J . W .  
Airan. Current  Sci: 17 ( 5 ) ,  150(1948). Only three f a t t y  acids 
were found on hydrolysis of the glycerides of this oil: myrist ic 
acid (28.1), olcic acid (47.3), and linoleic acid (24.6). (Biol.  
Abs.  Sect. G. 23 [3], 19.) 

RAPE SELECTION. F. Larroque.  Oleagineux 5, 292-295(1950). 
Discusses methods fo r  scientific selection of rape. 

STUDI~S IN O0-SOLVE~TOY. PART IV. SOLUBILITY OF STEARAT]hS 
OP LITHIUM, SODIUM, AN]) FOTASSIUI~ IN GLYC~)LIC MIXTUILE'S. 
Shreepati  Rao and Santi  R. Palit .  J.  Ind ian  Chem. Soc. 26, 
577-583(1949). The solubility of s tearates  of l i thium, sodium, 
and  potass ium was determined at 35 ~ in b inary  solvent mix- 
tures where one component is propy]ene or diethylene glycol 
and the other is chloroform, ethylene dichloride, or benzene. A 
few measurements  have been recorded using alcohols in place 
of glycols in the above b inary  mixtures.  T h e  glyeolic mixtures  
improve to a great  extent the solvent power of the individual 
solvents and the results  are found to be in agreement  with pre- 
vious observations and the already postulated mechanism. 

CLASSIFICATION O1~ S UR~ACE-AOTIV/~ AGE'NTS; BY ~ ~ HI,B. ~ ~ ~. 
Griffin. J.  Soc. Cosmetic Chemists  1, 311-326(1949). The H L B  
system for  the choice of emulsifiers based on their  hydrophile- 
lipophile balance is described. The system, though it does not 
indicate the over-all efficiency of the emulsifier, does tell what  
kind of an emulsion or product  to expect, and so enables us to 
compare various chenlical types of emulsifiers at their  opt imum 
balance. Es t imated  HLB values fo r  various types of emulsifi- 
ers and fa t s  and oils are presented as well as a method for  their  
determination. 

EXPEI~IMENTAL FORMULATION 0~ EMU-LSI~ILD CI~E.A1VLS. S. Druce. 
Mfg .  Chemist ,  21, 159-160(1950). Emulsified cosmetic and der- 
matological creams, par t icular ly  of the o / w  type, have become 
very popular  dur ing recent years and many  medicaments have 
been incorporated into vanishing-cream type bases. In  some 
cases it is necessary to formula te  a base which will remain 
stable in an acid nledium, and fo r  this purpose a soap emulsi- 
fy ing  agent  cannot be used. The emulsifying propert ies  of the 
sulphated alcohols and other emulsifying agents  when used as 
separate  entities were investigated. 

WORLD PKODUC"rION O~ FA~ SI~BSTANeES I~  1949. Paul  t I .  
Mensier. Oleagineux 5, 284-286(1950). The outlook for  pro- 
duction of f a t  substances and their  bear ing on world t rade is 
examined. 

SgLgOTIWE ITYDR0~ENATI0~I~. ~ .  Loury. Oleagineux,  5, 9.79- 
283(1950). Selective hydrogenat ion results f rom a par t icu lar  
heterogeneous catalysis which can be controlled by the reaction 
conditions. 

CONDITIONS ~O1% SrL~KIblG I%AW AND I%I~NI)F~EO PAT. S. Liber- 
man and E. Mirkin. M y a s n a y a  Indus t r i ya  20 (5),  26-9(1949). 
The effects of temperature ,  light, and durat ion of s torage on 
raw and rendered fa t s  are pointed out with tables and charts  
showing the development o f  peroxide and acid values. Opti- 
mmn storage conditions of 3 to 5~ and relative humidi ty  of 


