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Autoxidation of Drying Oils Adsorbed on 
Porous Solids 
F. J. H O N N ,  '~ I. I. B E Z M A N  ~ and  B. F. D A U B E R T 4  

p OR01YS solids of high specific surface have long 
been employed as catalysts for  a var ie ty  of or- 
ganic reactions, but  in only a few instances have 

these mater ia ls  been used to promote  the autoxidat ion 
of dry ing  oils and related substances (1, 2, 3 ,4) .  I t  
was the initial intent  of this research therefore  to 
evaluate more thoroughly the effects which several of 
these solids might  exert  upon the rate  and course of 
dry ing  oil autoxidation. But  p re l iminary  results ob- 
tained with a few soybean oil-silica gel combinations 
proved so interest ing f rom a theoretical point  of view 
tha t  the emphasis of this research was shifted f rom a 
s t ra igh t forward  investigation of porous solids as 
autoxidat ion catalysts to a more fundamenta l  s tudy 
of autoxidat ion mechanisms. This  pape r  is concerned 
exclusively with the la t ter  aspect of the problem. 

Scope of This Investigation 
In  contrast  to previously repor ted  work, the experi- 

ments  described in this pape r  fulfilled both of the fol- 
lowing conditions : 

a) These experiments  made use of porous solids of 
extremely high surface area. Whereas  the surface 
areas of the powdered glass and sand employed by  
earlier workers p robab ly  do not exceed 0.1 m2/gm. 
the areas of the silica gels employed in this investiga- 
tion ranged  f rom 200-800 m2/gm. 

b)  These exper iments  were so devised tha t  rela- 
t ively small amounts  of dry ing  oil were deposited on 
relat ively large amounts  of porous solid. In  most 
cases the oil/solid ratio lay between 0.1-5.0 grams of 
oil per  10 grams of silica gel; in every instance the 
oi l- impregnated particles were neither adherent  nor 
gummy but  discrete and d ry  to touch. 

Fulf i l lment  of both these st ipulat ions made possible 
an extremely wide dispersion of d ry ing  oil molecules, 
a dispersion some 2,000-100,000 t imes tha t  realized b y  
Ellis (1),  W.hen such widely separated oil molecules 
were exposed to oxygen in a suitable appara tus  and 
oxidation rates determined at moderate  tempera tures  
and pressures,  extremely interest ing phenomena were 
noted which could not have been observed with teeh- 
niques employed in earlier investigations. 

F i r s t  it was found tha t  the rate  of oxygen con- 
sumption of a uni t  weight of absorbed dry ing  oil 
var ied with the degree of dispersion of the oil upon 
the solid surface. Secondly it was noted that  the most 
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rapid  uptake  of oxygen occurred at a critical oil~solid 
ratio characterist ic  of the surface area  of the absorb-  
ent. A t  oi!/solid rat ios above and below the critical 
ratio, the ra te  of oxygen absorpt ion was marked ly  
slower. The existence of such a crit ical concentrat ion 
of oil on solid was regarded  as fu r the r  substant ia t ion 
of the recently developed radical  chain mechanism of 
autoxidat ion (5).  This conclusion was all the more 
interest ing inasmuch as the experiments  did not in- 
volve any  tedious separat ion or identification of oxi- 
dation products .  

:Experimental  
Materials  utilized in this investigation included:  

yvofl-5, sample No. 350, a solvent-extracted, alkali- 
refined soybean oil purified by molecular distillation by Dis- 
tillation Products Industries, Rochester, N. ¥. Physical and 
chemical constants at the time of use: saponification number ~--- 
196; iodine value ( W i j s ) ~  134; acid number ~ 0.5; peroxide 

20 
value (Wheeler) ~ 41 ; n D ~ 1.4750. 

Silica gels (30-200 mesh) of various types supplied by 
Davison Chemical Corporation, Baltimore, Md. 

Oxygen and nitrogen, water-pumped, obtained from Linde 
Air Products Company. 

Pentane, normal commercial, purchased from Phillips Pe- 
troleum Company, Bartlesville, Okla. 

Soybean oil was un i fo rmly  deposited on silica gel 
according to the following general  procedure.  Small  
(0.1-5.0 g ram)  p o r t i o n s  of  o i l  w e r e  accurately  
weighed into 150 ml. r.b. flasks and dissolved in ap- 
proximate ly  50 ml. port ions of n-pentane.  Careful ly  
weighed quanti t ies of solid were then added to the 
oil-pentane solutions, the flasks swirled, and the pen- 
tane evapora ted  at room tempera tu re  under  a s t ream 
of nitrogen. When  the oi l - impregnated part icles 
seemed reasonably dry,  the flasks were quickly at- 
tached to the oxygen absorpt ion a p p a r a t u s  (F igure  
1), which was ent i rely enclosed in a cabinet  main- 
rained at  35 ° ± 0.5 ° C. F o r  !6  hours  the  entire sys- 
tem, including the reaction flasks, was evacuated to 
ensure complete removal  of solvent. 

Oxygen, purified by  passage through Drier i te  and  
Ascarite,  was admi t ted  to the measur ing buret ,  mani- 
fold and reaction flasks unt i l  a pre-selected pressure 
of 743 mm. Hg.  was at tained.  The reaction flasks 
were then isolated f rom the rest  of the appa ra tus  by  
closing stopcocks I. Periodical ly the flasks were re- 
opened to the system one-by-one, and the volume of 
oxygen taken up dur ing  the in t e rva l  by  the contents 
of each flask was de termined by  ad jus t ing  levelling 
bulb C unti l  the pressure measured b y  manometer  B 
again  registered the desired 743 ram. Hg.  Volume 
readings were adjus ted  to S.T.P. and  converted to 
weight readings so tha t  oxygen consumption could be 
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FIG. 1 

expressed as "Pe rcen tage  O~ Absorbed,"  i.e., as 
grams of oxygen absorbed per 100 grams of oil. Af ter  
the first readings oxygen absorption values were re- 
corded as "cumula t ive  percentages,"  which were 
plotted against elapsed oxidation times. Errors  in 
residual oxygen pressure in the reaction flasks due to 
the generation of C Q  and water vapor during autoxi- 
dation were eliminated by inserting small, open vials 
of Ascarite and Indicating Drierite into the reaction 
flasks just  before the flasks were attached to the 
apparatus.  

Experimental Results 
Prel iminary experiments quickly revealed the de- 

pendence of oxygen consumption upon the oil/solid 
ratio. In  the first pair  of runs, where 1.04 and 2.44 
gm. of soybean oil were adsorbed on 10-gin. portions 
of silica gel, the latter combination consistently ab- 
sorbed the greater  amount  of oxygen per unit  weight 
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Fro. 2. Oxygen absorption of soybean oil as a function of 

the oil/solid ratio. 

of oil over a period of 120 hours. In the next three 
runs, in which 0.59, 1.30, and 2.07 gm. of soybean 
oil were deposited on 10 gin. portions of silica gel, 
oxygen uptake per gram of oil again increased with 
the oil/solid ratio. " I s o t e m p o r a l "  curves, curves in 
which time had been eliminated as a parameter,  were 
plotted for  the second set of runs (Figure  2) to 
clarify the relationship between oxygen absorption 
and oil/solid ratio. Although these par t icular  curves 
were restricted to a ra ther  narrow range of oil-solid 
combinations, two interesting conclusions emerged: 
a) The curves could very easily be extrapolated 
through the origin, a desirable feature  since the oxy- 
gen uptake of silica get itself was found to be nil;  
and b) The curves seemed to be approaching a "sa t -  
u r a t i o n "  point beyond which higher oil/solid ratios 
would not greatly aid the consumption of oxygen. 

Obviously data were required for additional oil /  
solid ratios especially in regions above and below 
those already examined. In  the next group of experi- 
ments nine ratios extending from 0.09-5.60 gin. soy- 
bean oil per  10 gm. silica get were tested. The data, 
expressed in the isotemporal curves of Figure  3, 
amply justified the extrapolation of the first curves 
through the origin. But  the results also indicated that  
what had been visualized as a saturation point was in 
reality a " m a x i m u m "  or " p e a k "  point beyond which 
the oxygen absorption rate declined. In other words, 
there seemed to be an optimum or critical oil/solid 
ratio at which the rate of oxygen consumption at- 
tained a maximum value. Still fu r the r  measurements 
were made of the oxygen absorption of soybean oil 
deposited on silica gel ( type 11-08-08-226 was utilized 
in all these experiments),  but  the data have not been 
reproduced here inasmuch as they conform well to 
the pat tern  already established. 

Interpretation of the Critical Oil/Solid Ratio 
I t  is our belief that  at the critical oil/solid ratio 

oil molecules are deposited on the silica gel surface 
as a closely packed monomolecular layer  and that  be- 
cause of this unique arrangement  the oil molecules 
are most favorably distr ibuted for union with oxygen. 

This interpretat ion of the critical oil/solid ratio, 
if verified, would fu r the r  substantiate the recently 
formulated radical chain mechanism of auto-oxidation 
(5). According to this theory, the autoxidation of 
non-conjugated, unsaturated substances (such as soy- 
bean oil) proceeds in three principal  steps, the second 
of which is divided into two sub-steps. 

a) In i t i a t i on  : R-H ._> R ~ z_ H ~ 

b)  P r o p a g a t l o n :  (a )  R* + O~ --> R-OO*  
(b)  R - O O  * + R - H  --> 

R~OOH + 1~ ~ etc. 

c) T e r m i n a t i o n :  R '~, ROO*, H*,  ~OH, etc. ---> 
s tab le  end p roduc t s  

where R - H  is the autoxizable substance; ROOH, the 
isolable a-methylenic hydroperoxide;  and R*, RO0*,  
H*, *OH, some of the m o r e  p r o b a b l e  r a d i c a l  
fragments.  

The absorption of oxygen by a drying oil is said 
to depend, therefore, upon the efficient operation of 
two processes: a) the union of R* with gaseous oxy- 
gen; and b) the t ransfer  of H atoms from one R - H  
molecule to another. I f  either of these two processes 
is interfered with in any way and thereby reduced 
to a low level of efficiency, that  process will become 
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FIG. 3. Oxygen absorption of soybean oil as a funct ion of 
the oil/solid ratio. Isotemporal curves showing the critical 
ratio at  3.15 gin. oil per 10 gm. silica gel. 

the ra te-determining step for  the whole reaction cycle. 
Thus, if some of the d ry ing  oil molecules are denied 
contact with O2 or if  the dry ing  oil molecules are on 
tile average relat ively well separa ted  so that  t r ans fe r  
of H atoms becomes difficult and infrequent ,  the 
overall rate of oxygen consumption will suffer 
accordingly. 

Should the critical oil/solid ratio correspond to the 
format ion  of a closely packed monolayer  of adsorbed 
oil molecules, as postulated,  the implications are clear. 
At oil/solid ratios below the critical ratio, oil is de- 
posited on the solid as a monomolecular  film in which 
the average distance between neighboring molecules 
varies inversely with the oil/solid ratio. At  oil/solid 
ratios above the critical ratio, on the other hand, oil 
is laid down in mult iple  layers in which the average 
intermoleeular  distance is at a minimum.  

Up to the point  where the oil constitutes a closely 
packed monolayer,  all oil molecules are equally acces- 
sible to oxygen. Under  these conditions the overall  
rate of oxygen consumption depends solely upon the 
average distance between oil molecules. As these 
molecules are b rought  closer together, i.e., as the oil./ 
solid rat io approaches the critical value, the ra te  of 
oxygen uptake  increases proport ionately.  

There is a l imit  to this increase however. Fo r  when 
the amount  of 0il deposited on the solid exceeds the 
critical value and  oil molecules begin to pile up in 
more than  one layer,  only the outermost  molecules 
remain immediate ly  accessible to oxygen. Conse- 
quently,  even though the oil molecules are still in 
close contact with one another, the overall rate  of 
oxygen consumption will begin to decrease because 
gaseous oxygen can now reach the inner  oil molecules 
only by  diffusion through a par t i a l ly  oxidized, par-  
t ially polymerized " s k i n . "  

F rom a kinetic s tandpoint  it may  be said tha t  be- 
low the critical oil/solid rat io propaga t ion  step 2-b 

is ra te-determining,  and tha t  above the critical rat io 
propaga t ion  step 2-A is ra te-determining.  Only a t  the 
critical ratio itself are both  propaga t ion  steps equally 
favored.  I t  is at  this unique point,  corresponding to 
the format ion  of a single closely packed layer  of oil 
molecules, that  oxygen absorpt ion should be and  is 
most rapid.  

This in terpre ta t ion  of the critical oil/solid ratio 
was first verified in a rough way by  showing tha t  a t  
the critical ratio the calculated area of a closely 
packed monolayer  of oil molecules very  near ly  equals 
the area available on the silica gel surface. 

According to X - r a y  measurements  (6 ,7 ) ,  the 
length of an extended Cls f a t t y  acid chain is approx-  
imately 24 A and the width  of a t r iglyeer ide along 
its backbone is about  5.5 A. I f  an oil molecule is 
viewed in its most probable,  "tuning f o r k "  configura- 
tion (8),  the area  occupied by  such a molecule would 
be approx imate ly  48 X 5.5~-~-264 3~ 2. On the assump- 
tion that  the molecular  weight of soybean oil is very  
close to 890, the area required by one g ram of soybean 
oil molecules closely packed into a monolayer  would 
be on the order  of 1 .82X10  ~3 A 2 or 1820 m ~. A t  the 
critical oil/solid rat io depicted in F igure  3, 3.15 gin. 
of oil were deposited oll 10 gin. of silica gel. A mono- 
molecular film of this quant i ty  of oil would occupy 
an area of approx imate ly  5750 m 2. Since the specific 
surface area of the type  of silica gel employed in tha t  
exper iment  was in the neighborhood of 700 m2/gm., 
about  7000 m 2 of solid surface were available for  
the adsorpt ion of 5750 m 2 of oil. Thus the area re- 
quired for  a single layer  of closely packed oil mole- 
cules proved to be reasonably close to tha t  furnished 
by  the silica gel oil which the oil was deposited. I t  
is not surpris ing,  of course, tha t  the total  surface 
area of the silica gel exceeded somewhat the area 
needed for  the deposition of a monolayer  of oil be- 
cause an appreciable  port ion of the surface of most 
silica gels lies within pores too small to admi t  mole- 
cules as bu lky  as tr iglycerides.  

The in terpre ta t ion  of the critical oil/solid ratio 
presented above was next  verified by  a technique in 
which no assumptions were made as to the size or 
shape of an adsorbed t r iglyceride molecule. In  these 
confirmatory experiments,  va ry ing  quanti t ies  of soy- 
bean oil were deposited on two specially p repared  
silica gels, the areas (9) of which were related b y  a 
factor  of approx imate ly  3:1. When oxygen absorp- 
tion rates of the several combinations were measured 
at 35 ° C. and  plot ted in accord with procedures  al- 
ready described, the critical oil/solid rat ios character-  
istic of the two silica gels also proved  to be related 
by  a factor  very  Close to 3:1. This direct  dependence 
of the numerical  value of the critical rat io upon the 
specific surface area of the adsorbent  was regarded 
as proof  of the assertion tha t  at  the crit ical rat io oil 
is adsorbed as a closely packed monolayer.  

One of the silica gels (Davison No. 2566) utilized 
in these exper iments  was act ivated to a specific sur- 
face area of 777 m2/gm.;  the other (Davison No. 
2567) was sintered unti l  its specific surface area was 
reduced to 222 m2/gnl. These areas were not consid- 
ered effective areas however because in spite of the 
most careful  handl ing a certain f rac t ion  of each gel 
was occupied by  adsorbed water  molecules. The 
amount  of water  present  on each gel was determined 
(on the recommendat ion of the manu fac tu r e r )  by  
measur ing  the loss of weight  on heat ing for  one hour  
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at  950 ° C. and then calculating the area which would 14 
be occupied by  tha t  weight  of water  spread out in a 
monomolecular film. Fo r  example, the mois tu re  con- 
ten t  of the silica gel of greater  area was 7.6% by  12 
weight, tha t  is, one gram of silica gel with a nominal  
area of 777 m2/gm, was par t ia l ly  sa tura ted  by  0.076 
g ram of adsorbed water  molecules. According to o 
X- r ay  data (10), the area of a single water  molecule ~10 
is 5.97 A 2 or 5 .97x10  .20 m 2. One mole (18 gm.) of 
water,  comprising 6.06 x 10 ~ molecules, would there- 
fore occupy as a monomoleeular film an area of ap- ~ 8 
proximate ly  36.1x 103 m 2 while 0.076 gm. of water  z 
wo~ld cover an area of 153 m 2. Thus the effective w 
specific surface area of this silica gel equalled (777- o 
153) or 624 m~/gm. Similarly, the effective area of ~ 6 
the other gel, with a moisture content of 1.0%, was 
calculated to be (222-20) or 202 m2/gm, z 

Oxygen absorpt ion rates for  various combinations ~ 4 
of soybean oil with these silica gels are depicted in ¢~ w 
F igure  4, where isotemporal  curves are plot ted for  o. 
the two gels a f te r  near ly  equal oxidation times, 14 
hours  for  the 624 m-~/gm, gel and 16 hours for  the 2 
202 m2/gm, gel. The arrows in this figure denote the 
oil-solid combinations most susceptible to autoxida- 
tion. F o r  the low area adsorbent  the critical ratio is 
0.85 gin. oil per  10 gm. silica gel; for  the high area 
adsorbent  the critical ratio is 2.2 gin. oil per  10 gm. 
silica gel. The quotient of these two ratios is 2.2/0.85 
or 2.6 whereas the quotient of the two areas is 624/ 
202 or 3.1. This agreement  is considered quite satis- 
fac tory  inasmuch as nothing was known of the pore 
size distr ibution of the two gels, and therefore of 
the extent to which tr iglyceride molecules could sat- 
ura te  their  surfaces. 
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I n  F igure  4 i t  is also interesting to note tha t  a f ter  
14-16 hours under  op t imum conditions (i.e., at  the 
critical oil/solid ratios) near ly  equal amounts of 
oxygen were consumed per  uni t  weight of soybean 
oil, regardless of the specific surface areas of the two 
absorbents.  Since the two portions of soybean oil and 
the two types of silica gel did not differ chemically, 
the sole function of the solid in either case seemed to 
be the provision of a surface large enough for  the 
dispersion of the oil as a closely packed monomol- 
ecular film. 

Discussion of Precision and Errors 
Three possible sources of exper imental  error  are 

discussed here. 
a) The oxygen consumption of silica gel i tself:  

Af te r  4.5 hours at 35 ° C. duplicate 10 g ram samples 
of silica gel had taken up no oxygen whatsoever. All 
the oxygen absorpt ion reported in the preceding ex- 
per iments  may  therefore be ascribed to the oil de- 
posited on the silica gel. 

b)  The dependence of the rate  of oxygen absorp- 
tion upon oxygen pressure:  In  the experiments  de- 
scribed above, the oil-silica gel samples were isolated 
in separate  reaction flasks f rom the rest  of the oxygen 
uptake appara tus  except at those times when readings 
were made. As a result, between readings, the oxygen 
pressure in the reaction flasks dropped steadily below 
the prescr ibed 743 ram. Hg. But  in no case did the 
residual pressure fall  below 400 mm. Hg., and  it has 
often been shown tha t  the rate  of oxygen uptake is 
independent  of oxygen pressure at  pressures in ex- 
cess of 50 mm. Hg.  (11, 12). Fu r the rmore  the rates 
of oxygen consumption observed f o r  d u p l i c a t e  
samples were in good agreement  even though readings 
were taken at  random times and at random pressures. 
The extent of this agreement  is i l lustrated b y  F igure  
5, in which oxygen absorpt ion v s  t ime curves have 
been plotted for  duplicate samples of three oil/solid 
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ratios. In no case do the points deviate f rom the best 
average curves by  more than ± 0.3% O.o absorbed. 

e) The non-reproducible deposition of oil on solid: 
That  the oil-silica gel samples were consistently pre- 
pared is obvious f rom the discussion of point  (b) .  
Reproducibi l i ty was not noticeably improved when 
continuous magnetic st irr ing was subst i tuted for oc- 
casional swirling during the pentane evaporation step. 

Summary 
The rate of oxygen uptake of purified soybean oil 

was determined as a function of the dispersion of 
the oil on the surface of highly porous silica gel. The 
most rapid consumption of oxygen took place at well- 
defined oil/solid ratios characteristic of the specific 
surface areas of the adsorbents. At  these critical con- 
centrations it was shown that  the oil consti tuted a 

closely packed monomolecular layer. The existence 
of such critical ratios was regarded as f u r t he r  
substantiation of the radical  chain mechanism of 
autoxidation. 
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[ R e c e i v e d  A p r i l  27 ,  1 9 5 0 ]  

A Test for Dehydrated ,Castor Oil Involving the Formation of 
10,12-Octadecadienoic Acid Upon Alkali-lsomerization 
J. D. VON MIKUSCH, Pferdeweg 39, Hamburg-Harburg 

LONG with linseed and tung oil the dehydrat ion 
product  of castor oil (DCO) is rated today as 
a highly impor tant  dry ing  oil for  the paint,  

varnish, and related industries. I t  is produced and 
marketed under  a var ie ty  of t rade names. There are 
also various other " s y n t h e t i c "  dry ing  oils containing 
a substantial  proport ion of conjugated fa t ty  acid 
glyeerides, and it will f requent ly  be necessary to 
decide by  analysis whether an oil sample from un- 
known sources is a DCO or some other product.  The 
customary analytical methods alone will usually be 
inadequate to decide this question. 

A typical  analysis of a laboratory product  com- 
pared with the castor oil f rom which it was prepared 
by the Ufer  process (20) is given in Table I. Com- 

T A B L E  I 

Ana ly t ica l  Cons tan t s  B e f o r e  and  Af t e r  D e h y d r a t i o n  

Cas to r  oil D C O  

Viscos i ty ,  25°C.  ( P o i s e )  ..................................... 
F, e f r a c t i v e  index,  2 5 ° C  ........................................ 
Spec. g r a v i t y ,  2 5 ° C  ............................................. 
Spec. r e f r a c t i o n ,  2 5 ° 0  ......................................... 
Acid Value ............................................................ 
Saponi f ica t ion  vahle .  ........................................... 
H y d r o x y l  va lue  .................................................... 
Total  iod ine  v M u e  ( 1 1 )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ......... 
P a r t i a l  iod ine  va lue  (1] . )  .................................... 
W o b u r n  d iene  v a l u e  ( 171 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
O i e n e v a t u e  [ K a u f m a n n - B a l t e s  ( 6 ) ]  ................. 
Opt ica l  ro ta t ion  ( N a p ,  200 rnm.)  ....................... 

6.6 
1 .4770 
0 . 9 6 ] 0  
0 .294 
0.2 

178.7 
166.1 

88,9 
87.9 

1.0 
0.6 

+ 8 . 8  ° 

1.2 
1 .4819 
0 .9315  
0 .306  
2.2 

]91 .2  
16.0 

153.6 
128.8 

24.8 
15.7 

+ 4 . 9  ° 

mereial oils will often have lower total  iodine or 
higher hydroxyl  values than those listed, indicating 
less complete dehydrat ion (13, 14). Except  for  the 
positive optical rotation, similar constants might 
equally be found on other par t ia l ly  conjugated prod- 
ucts or on mixtures of natural  conjugated with non- 
conjugated oils. I t  should be pointed out that  all 
DCO's tested, including those made by  the Seheiber 
proceas involving distillation (15), have been found 

1 T h i s  is a d iges t  b y  the  a u t h o r  of h i s  p a p e r  Oll t h e  s~me subjec t ,  
Which w a s  pub l i shed  in Lack -  u n d  Fa rben-Chemie ,  3, No, 9 / i 0 ,  167- 
176 ( 1 9 4 9 ) .  

to show considerable optical rotation. This value is, 
in fact, much higher than would be expected, consid- 
ering the extent of dehydrat ion achieved. Neverthe- 
less optical rotation cannot serve as a characterist ic 
for  distinguishing DCO from other oils. On the one 
hand, distilled DCO fa t ty  acids that  are used in the 
preparat ion of alkyd resins may show no rotat ion 
while, on the other, some natural  oils, such as sesame, 
are also dextro-rotatory.  

On the other hand, DCO contains a chemical con- 
st i tuent  which, as fa r  as we know today, is unique 
and permits an unquestionable identification of this 
oil. This consti tuent is an isomer of ordinary  linoleic 
acid (by reasoning given below the cis-trans isomer), 
which is readi ly distinguished from the other i~mers  
by its behavior upon alka.li-isomerization. As has 
been shown (9),  DCO upon t rea tment  with excess of 
aqueous alkali (21) yields solid 10,12-octadecadienoic 
acid (m.p. 57°), which can be isolated f rom the fat ty-  
acid product  by  crystallization. Similar t rea tment  of 
natural  oils containing linoleie acid does not produce 
a high-melt ing conjugated product  although both 
9,11- and 10,12-octadeeadienoic acid isomers of lower 
melting points are formed. 

Cortstitution and Isomerism of DCO. The p r i n -  
cipal chemical reaction taking place upon dehydra-  
tion of castor oil, involving the splitting-off of the 
OH-group in ricinoleie acid together with a neighbor- 
ing H-atom is well known and needs not be discussed 
here in detail. Only the question as to which carbon 
of the f a t ty  acid chain supplies the hydrogen atom 
has caused some controversy. 

While it had originally been thought  (1, 1 6 ) - - a n d  
Scheiber (17) still holds this view t o d a y - - t h a t  a hy- 
drogen on the l l t h  carbon is involved, leading to 
the exclusive formation of conjugated oetadecadienoic 
acids, Priest  and yon Mikuseh (13) and also Steger 
and van Loon (19) concluded on the basis of diene 
values that  non-conjugated isomers predominate in 
the product.  


