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INTRODUCTION

The origin of petroleum has long been a subject
for controversy. Many theories have been proposed for
its origin, but it is now generally conceded that oil
originates from the deposition and decomposition of
marine organisms, plankton in particular. The actual
agent or agents of decomposition are still in doubt.

Only a very small proportion of the organic matter
present in the sea accumulates to become petroleum
source material. The elementary compounds- sugars, fats,
and simple proteins- are decomposed during deposition
and occur in sediments in very smsll amounts. The more
resistant compounds are deposited to a greater extent,
and these in turn decompose after burial tending to
become more complex., Table I shows the changes which
take place after buriel, in the protein, carbohydrate,
snd fat content of plankton, as well as the carbon,
hydrogen, oxygen, and nitrogen centent.a’

The decomposition is essentlially one of reduction,
thet is the removal of oxygen. The ocean water and sur-
face layers of the sediments probably contain sufficient
oxygen to support aerobic bacteria. These organisms
split off amino acids and lower fatty acids which are
decomposed into carbon dioxide, water, and ammonia,

Most of the decomposition, however, is due to anaerobic
bacteria which obtain their life-giving oxygen from the

compounds in the sediments. The bacteria may therefore,



Protein
Fat

Carbohydrates &other
non-nitrogenous cpds.

Carbon
Hydrogen
Oxygen
Nitrogen

TABLE I

Plankton Recent Sed, Petroleum
24 40 -
3 1 -
73 60 -
46 56 83-87
8 8 11-14
39 30 traces
to
5 6 2 -3



be importent factors in petroleum genesis because thevy
lower the oxygen, nitrogen, and sulphur content of the
organic constituents, thus making the residue more’
petroleum-like than the original material, i3 these
processes continue, the amount of available energy will
become so small that the anserobic bacteria which are
presumably the final living things to alter the organic
matter will no longer be able to axistfLa Below this
depth the meterial will be altered by inorganic and
physical sources of energy, such as pressure, catalysis,
temperature, and radicaetivity.;

It has been postulated that the thickness of sediment
in which petroleum has been formed is about 5000 feet.
The hydrostatic hegd would not be much greater than
2000 p.s.i. whereas overburden pressure would be about
5000 p.s.i. Little investigation has been carried on
as to the effect of such pressures on organic material,

Catalysis as g mechanism in petroleum genesis 1s
another possibility which has not been investigated
very thoroughly. Both organic and inorganic substances
occurring in sea water could act as catalysts. Metallic
elements such as nickel, vanadium, lead, ané iron are
found in petroleum as organo compounds., Bacterial
enzymes may act as organic catalysts, Inorganic compounds
such as silica, hydrous aluminem silicates, iron oxides,

sodium chloride, sulphates, sulphides, and carbonates



may have some bearing on petroleum genesis.

Geologice history indicates that maximum temperatures
in most oil basins have probably been about 100° C.

‘Most organic compounds are very stable at this temper-
ature, but coupled with the element of geologic time
and a catalyst ﬁhich would lower the activation energy,
temperature may play an important role in transforming
the organic matter of sediments into petroleum,

Another factor which may supply the energy necessary
to transform the orgsnic material of sediments into
petroleum is the radiations from the radioactive sub-
stances known to be present universally in the earth's
crust, Sediments lying in deep water and far enough
from shore so as not to receive the immediate detritus,
contain more radium than igneous and sedimentary rocks
other than marine shales, and far more than the ocean
water, From Table II one can observe how effiecient the
mechanism for concentrating the radium in ocean sediments
has been.,

Traskf}eports\that the more organic material there
is in a sediment the finer is its texture., Beers found
that the finer textured shales were more highly radioactive
than coarser sedimentery roeks, If these two features~
organic matter and radiocactivity are thus concentrated

in fine textured shales, there is good reason to believe



TABLE II

Ratio of the Radium Content of Q¢ean Water to that of Rocks

Ocean ¥ater

Sedimentary Rocks

Ignecus Rocks

Glovegerina Ooze

0.8 x 10~1% g, Ra./c.c.

1,000

10,000

60,000



that their interaction mayv be favorable for the genesis
of petroleum., Beers attributes the high radioactivity
of fine textured shales to a cod¢loidal environment with
resultant seletive adsorption.

In measuring the radiosctivity content of marine
sediments, Pigeot and Urryqéound that the concentration
of uranium on the ocean bottom was insufficient to
support the content of ionium, a daughter element of
uranium, In other words some mechanism for concentrating
the ionium in the sediments was in effect. Living
orgenisms sre known to be capable of extracting in-
organic elements from the sea. For example, certain
seaweeds extract iodine from ocean water. Both these
mechanisms- colloidal adsorption and concentration by
organisms- suggest an intimate relationship between
radioactivity and organic material which would be
favorable to petroleum genesis,

Lind and Bar&well?in 1926 were the first to
sug-est that the radiocactive comstituents of sedimentary
rocks might be the source of energy needed to convert
gaseous paraffins to petroleum. Bell, Goodman, and
Whiteheadwpointed out that a more feasible process
for petroleum genesis, from a geological consideration,
was the decomposition and conversion of the solid and
' semisolid compounds in marine sediments. It was for

the purpose of studying the effects of radicactivity



on pure organic compounds and complex organic extracts
from marine sediments that the American Petroleum
Institute Project 43c was established at MIT.

Because ¥Wells and Erickson?rand Trask and %uz¢
found from 2 to 34 parts of fatty acids per 100,000
parts of sediment, and Clarke and Mazur*found 60 to 80%
of acids in the ether extractable lipids from diatoms,
several of the fatty acids were bombarded, It was
found that paraffin hydrocarbons could be produced by
the decarboxylation of the sacld:

RCOOH > RH + CO,

~ The theory that radicactivity plays a part in
petroleum genesis was subject to considerable criticism
because hydrogen was the major component of the gaseous
products., Hydrogen occurs only in minute quantities
in the netural gases associsted with petroleum,
Although it had been proposed that this gas could diffuse
through the cap rock, it seemed likely that the unsaturated
compounds in source sediments might be hydrogenated
under the influence of radiocactivity and thus absord
et least part of the hydrogen produced.

Benzolc acid was the first unsaturated =mgid com-

pound to be bombarded in an effort to determine if
hydrogen produced by the decomposition of one mole-
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cule would, under the influence of radiation, enter
the ring of anothef molecule., The volume of gas was
produced was very small; it consisted of 85% of carbon
dioxide and only l1l.8% of hydrogen. No evidence has been
found for the formation of the saturated compounds,
hexahydrobenzoic acid or cyclohexane, and attempts to
identify the infusible reaction product have been une
successful. Because considerable data were svailable
concerning the effects of radioactivity on the fatty
acids, a carefully purified sample of oleic acid was
bombarded with alpha perticles from radon and with

deuterons in the MIT cyclotron.



Summary of Results

Gaseous products from the cyclotron bombardment
were analyzed on s mass spectromeéter and found to con-
sist meinly of carbon dioxide ond hydrosen. Table IIT
shows the complete analysis of the alpha and deuteron
bombardments. The columns under "deuteron" represent
analyses of the gas samples collected during each thirty
minute period of the two hour run., There appears to be
a consistent increase in hydrogen and decresse in
carbon dioxide during the irradiation.

The acid .changed from a light colorless liquid
to an amber, fluorescent, highly viscous material re-
sembling heavy motor oil., Thirty onepercent of the
original oleic acid remained afiev bombardment. Of the
material converted, 10f, was recovered as non-saponifieble,
52.5% as polymerized acid, and an estimeted 1.7% as
stearic acid. Thirty percent of the non-saponifiable
material was separated as heptadecene (%) of the original
oleic acid).

The number of molecules of oleic acid converted per
one hundred electron volts of energy input was 2.16.
Likewise the number of molecules of stearic acid formed
was 0.047, This indicates that:approximately 2.5
molecules of stearic acid were formed for every one

hundred molecules of oletée acid that wers converted,



TABLE TII

Gaseocus Bombardment Products from Oleie Acid

Volume %

Components Deuteron® Alpha®

Cut 1 Cut 2 Cut 3 Cut 4 Alp
Hg 41.2 44,0 55,1 56,4 50,0
002 41.4 42,6 32.2 28.8 41,0
Co 5.8 4,5 a9 6.8 6.0
HZO 3.5 2.9 4,8 G.7 -
CH, 3.9 0.4 0.5 4.2
Cgﬁﬁ 0.4 1.2 1.0 1.1
82H4 3.9 0.4 1.1 1.9
CSHB 1.5 0.5
€410 1.6 0.9
34E8 0.6 -
CHy, 0.a 0.2 1.8
CeHly 0.4 0.1
Cﬁﬁlg 0.3
Cpliyg 0.1
C?H14 0.1

a

¥as spectrometric Analyses

b Low temperature - combustion analysis

10.



The following material balance was drawn up for the

bomberdment:

Reactant

0leic =scid

Products (Total moles liberanted)
Oleic acid (recoveied after bomb.)
Carbon dioxide
Hvdroegen
Other gasecus products
Heptadecene
Stearic acid
Polymeric acids (52.9%) and unin-

unknown non-saponifiables (7%)

Total

.01 moles

0.063
0.043
0.066
0.019
0.007
0.003

0.201

The moles of polymeric acids formed could not be

calculated beczause of the difficulty in determining the

molecular weight of the material, The acids were in-

socluble in the solvents commonly used for this purpose

and a high molecular weight is therefore inferred.

/1.
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Experimental

Alpha TRombardment:-

The oleic acid was coated on the inside of a
200 ml. buldb, solidified &1 0° C. and meintained
at that temperature for the duration of the home-
bardment. /s shown in Fig. 1, the stem of the
buld contained = "hook seal®™ 5 of thin glass tudbing
which could be broken with a magnetic plunger nt
the time of analysis of the gaseous products of
the bombardment. Radon in glass needles was -
introduced into the side chamber C through tube
B, The entire system was next evacuated and then
sealed off at B. By careful shaking, alglasa
bead in the side chamber broke the radon-containing

nsedles, and the gas diffused into



Figure 1

Alpha bombardment bulb

/3.



the bulb in which the oleic acid wes coated. The pressuire
was measured on the mancmeter M., After a period of six
weeks when the activity had declined to a negligible

level the gas was analyzed. {Table I1II)

Gas Analysis (Low temperature - combustion):=-

The apparatus in which gas analyses were made is
shown in Fig, 2, The following procedure was us&d:l .
carbon dioxide was absorbed by potassium hydroxide.

The remaining fraction was then condensed with liquid

air and the non-condensibles ebsorbed by "Cosorbent" to
determine the carbon monoxide. The residue was next
burned with excess oxygen and the percentasges of hydrogen
and methane were computed from the volume contraction
after combustion and the amount of carbon dioxide

produced,

Deuteron Bombardment:-

Because insufficient solid and liquid materials
were produced during the alphs particle bombardment,
a large scale deuteron bombardment was undertaken in the
apparatus designed by R, E, Honiggi Fifty seven grams
of oleic acid were bombarded for two hours in the
cyclotron with an average beam intensity of nine micro-
amperes, Figures 3 and 4 show the details of the chamber,
The beam is admitted through a rectengular 2 mil copper

4
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foll window (1 & 2, Fig. 3) in the side of the brass
chamber, Water eoolinngis neocessary because of the
amount of heat dissipated., T temperature of the oleic
acid during the bombardment was messured by s copper
constantan thermocouple (2) conrnected to the outside
through two insulated lead-ins (11). Gas pressure was
measured by & Iourdon gruge {13) connected to a mioro-
torque potentiometer (14) which transmits the move~
ments of the geuge needle to the control beneh,

Figure 4 shows details of the target which holds
117 ml. of liquid in =2 rectangular box (1) the front of which
conslsts of 2 mil covper foil (2). Above the open top
is & plate (3) which will condense and return to the
target any distiliste formed during the bombardment. The
thermocouple (4) which measures the temperature of the
liquid is suspended from the roof aﬁd extends into the
liquid without amctunlly being in the beam. The con~
tainer is supported by a water-cooling coil (7), In
order to prevent interaction of the metal in the chamber
and compounds being bombarded, tpe entire inside of the
gas chamber, target holder, and thermocouple sre gold:
plated, Gas produced during the bombardment waé‘oolipeted
in three evecuated 5 1. bulbs and the residue in & /2
l. bulb,
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Purification of Oleic Acid:-~

Several methods for the purification of the oleiec
scid were asttempted, but the procedure of Wheeler and
Riemenschneide;&Qas used, This method consisted of the
fractional distillation and crystallization of the
methyl esters followed by hydrolysis and distillation
of the acid.,

Technieal oleic acid (2 1.) obtained from the
Eastman Kodak Compeny, Rochester, New York was converted
to the methyl ester by refluxing with 2 1. of methanol
and 75 ml. of sulfuric aéid for three hours. The
methyl ester was then frastionated under 1-2 mm, of
mercury in a two foot Jacketed Vigreux column to give
1765 ml, of product.

To simplify handling, all erystallizations were
carried out batchwise, The ester (1320 ml.) was dissolved
in 16.8 1. of acetone and cooled to -60° with stirring
to remove the linolelc and linolenic acids., The heavy
white precipitate of methyl oleate was rapidly filtered
on a Efichner funnel meintained at the crystallization
temperature by:ﬁry Ice-acetone jacket., The crystals
were allowed to melt, the material was dissolved in
acetone (10 ml. per g.), and then crystallized at -37° C
to remove palmitiec and stearic acids. The precipitate

was filtered on a Rfichner funnel as before. This pro-



cedure was repeated twice and ﬁg then followed by
another -60° crystallization. Yield, 480 ml,

Unlike the method of Wheeler and Riemenschneider,
which included a second distillation of the methyl esters
followed by twq erystallizetions at -65°, the methyl
oleate was next hydrolized with alcoholie potassium
hydroxide. The soap formed was carefully neutralized
with hydrochloric acid to recover the pure acid which
was then fractionated under 1 mm. of mercury to yield
75 ml. of oleic scid; b.p. 220-221/1.5 mm., n2° 1.4592,
freezing point (from curve) 5.,749-8.920 ¢, Small per-
centages of linoleic and linolenic acids were probably
present in the final product, but the presence of these
compounds was of little importance to the object of this
work.

Separation of Stearic Acid:-

After the bombardment, 20 g. of the thick viscous
product wes saponified by refluxing for three hours with
50 ml. of 10% sodium hydroxide and 100 ml. of aleochol.
The amber-colored solution was decanted from the insoluble
polymerized acids and was then extracted with ether,
enough water being added to give two phases, A smsll
emount of hexane was added to cut down the solubility
of the water in the ether,

The sodium hydroxide solution was ecidified with
excess hydrochloric acid and wes extracted with ether,

dried over sodium sulphate and evaporated on a steam bath,

20.
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The 1esidue wus made up to 100 ml. with pentane in a
volumetric flask (6.7 g., 33.5 of the oleic acid bomb-
barded). To a 30 ml, aliguot was added 70 ml. of pentane,
15 ml, of ether, and 2 ml. of benzene o obtain g clear
solution which was then passed through a 12 x 800 mm,
¢olumn packed with a mixture of five parts of J. T. Baker's
alumina to one part of Celite 545, The filtrate was
washed with 175 ml. of the pentane-ether-benzene solution,
50 ml, of pentane containing 10¢ methanol, and 120 ml.
of pentane containing 20% methanol. A total of forty
four 10 ml., cuts was collected.

Fractions 29-44 contained an infusible solid in
each flask after evaporation of the solvent. When ether
was added the precipitate swelled and became very
gelatinous., ¥ollowing hydrolysis of several of the above
cuts with hydrochloric acid, extraction with ether, and
evaporation of the solvent, an oily residue remaineqd
indicating that the acids had come through the column
as aluminum salts. Since a solid residue was recovered
from cut 44 after hydrolysis, cuts 29-44 inclusive were
combined, hydrolyzed, extracted with ether, and dried
over sodium sulphate, Aifter the ether was evaporated
on a steam bath, 90 mg., of solid material was evaporated
from the above cuts by crystallization from acetone at

-20° ¢.



The chromestographic column wes next out inte four
sections each of which was eluted with metnanol. The
three lower sections contained gelatinous precipitates
which, after hydrolysis, vielded solid reéiduea. A

(m.p. 50°)
totsl of 175 mg. of solid materislawas separated from
the column and the filtrates, Ry means of six crys-
tallizations from acetone at -zo° in = centrifuge tube,
the melting point of this solid was raised to 69.50.
A mixed melting point with authenic stearic acid was
70° (stearic acid, m.p. 70°), All melting points were
taken on a microscope hot stage., The analytical scheme
to this poipt is shown in Fig. 5.

Because the loss of astearic scid during recrystallization
was so great, it was necessary to use an indirect |
method to estimate the amount present. A blank chromat-
ogram containing 3% of stearic acid (42 mg.) in the
purified oleic aicd was next run. Seventyfour milligrams
of sclid acid {m.p. 50°) was separated as above, From
melting point curves for mixtures of oleic and stearic
acids‘qf’ it was esteblished that the isolated material
contained 25% of stearic acid, a recovery of 18,5 mg.
or 44%.

The s0lid separated from the bombarded oleic acid
(175 mg.) also contained 254 of stearic acid (43.8 mg.)
as indieated by 1ts melting point of % 50°, After cor-

recting for the 44% recovery by chromatography, as shown



Oleic Acid (56.8 g.)

Peuteron bombardment

Yellow Viscous Product

[ 1
Regerve ( 30 g.) Analysis (20.134 g.)
Saponificetion,
extraction,
hydrolysis
I < T ]
Polymerized Acids Acids Non=-saponifiables
‘10‘5 8.’ 52.%) (6"7 g‘, 33.%) (2 g.’ l%)

Solution (to 100 ml. in pentane

Resérva Ali&uet
(70 ml,) , (30 ml., 1.91 g.)

Chromatography on slumina

Fractigﬁs 29-44 , i Goldmn
(90 mg. solid acid) (85 mg, solid acid)
L }
|

So0lid Acids
(m.p. 500, 175 mg.)

& recrystallizations

Stearic Acid
(m.p. 69,5°, 20-25 mg.)

Fig. 5. - Anelytical scheme used in separating Stearic acid.

A3



2

above, it was found that the stearic acid isolated (100 mg.)
&mountéﬁis.ﬁﬁ of the non-polymerized saponifiable material,
On the basis of the originasl acid bombarded this figure
becomes 1.7%{

Since the stearic acid had been concentrated by a
factor of nearly three upon the removal of the polymeric
acids and the ¥%& nonsaponifiasble material (62.5%), it
was necessary to determine if the acid (1.7%) represented
original impurity which was below the limit of detection
using the unbombarded oleic acid. A sample of the purified
oleic acid to which was added 1% of stearic acid was,

procedure
therefore, chromatographed by the samesand the stearic
was easily detectable, No stearic acid could be isolated
when the oleic acid itself was chromatographed,

This work indicated that the original oleie acid
contained less than 1% of stearic acid and that the
bombarded acid contained approximately 1.7%, both values
being determined by the same aralytical technique. It
was thus shown that oleic acid was hydrogenated to stearie
acid.

A second producet of the bombardment was a ;1scous
material remaining in the flask after saponification.

This material, which was insoluble in the alcoholic
solution and in the ether, went into a soapy solution
in water, After hydrolysis, these polymerized acids,
which were now ether ?cluble, weighed 10.5 g. (52.5% of
the total oleie¢ acid bombarded), Although an infrared



analysis has been run, no further data have been obtained,
It appears that polymerizetien odcurs as aliresult of
unsaturation since no polymerized acidic material had
been resovered in earlier bombardments of saturated fatty
acids,

Isolation of Heptadaeeae—a:—\

Early invastigationslﬁ';?§5;have shown that decar-
boxylation is a predominant reaction during the exposure
of fatty or naphthenic acids to alpha particles or to
ﬁeuterona;

RCOOH > RH *+ COg.

Heptadecene~-8 was therefore anticipated as the major
decarboxylation product from the irradiation of oleic acid.
Nine hundred and fifty milligrams of the ysllow,

viscous, non-saponifiable fraction was dissolved in 166
ml. of pentane and passed through a 12 x 800 mm. column

packed with a 5:1 Florisil-Celite 545 mixture. The
effluent and wash pentane had a deep blue fluorescence,
After the pentane was evaporsted, a light, colorless
liquid remsined which had a melting point of 150-20°,
Upon preliminary micro vacuum distillaticn in a simple
U=-type still, a solid residue remained. Thés material,
which wes not further investigated, smounted to about
0.5% of the original oleic acid and had a melting pcint
of 50°-60°, Hydrogenation of the distillate (2% ot the
original oleie acid bombarded) indicated that thes liquid
contained 92% of mono-olefin based on the molecular weight

(238} of the anticipated heptadecene, Fractionation



of a second portion of chromatographed material (300 mg.)

in a miero still described by Craig‘led to the recovery .

of five fractions having aspproximately the same boiling

points and refractive indices, These cuts were combined

and physical properties of the resulting liquid ere

shown in Table IV. Ry means of hydrorenation the

purity of this sample was shown to be approximately 97%.
An effort was made to establish the position of

the double bond chemically. Approximately 75 mg. of

the material wes ozoni-ed in pentane at -30° and the

resulting ozonides were hydrolized. The acids thus

obtained were isolated and converted to the anilides

with the intention of obtaining an x~-ray powder pattern

by which to identify the individuel =cids present.”

Unfortunately, impurities in the amanilides caused a

depression in the melting point so that the mixture

could not be erystallized at room tempercsture., Attempts

to purify the product further were not successful, and

insufficient material was available for repetition of the

work, ’
~8 indicated in Table I{ the refractive index and

melting point of the unsaturated hydrocarbon obtained

by radiochemical decarboxylation of oleiec acid differ

congiderably from the values reported in the literature

for heptadecene-8,

20 /%76 )

It has been repeatedly shown  that both the density
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Table IV

Physical Properties of Heptadecene-8

Observed Literature
pZ0 0.802 0.795 /2508
20 1,4472 1,437
Boiling point (eorr.) °C. 297-298 17%/16 mm.2
Melting point (corr.) °C. -12,5 to -11.5 ~50%
Double bonds/molecnle

(catalytie hydrogenation) 1.02 ¥ 0,05 1°

Carbon, % 85,9 .85.70
Hydrogen, % 14,1 14,3°

& Messer, Chem, News, 138, 292 (1929),

b Doss, "Physical Constants of the Principal Hydrocarbons,"
4th Edition, Texas Co., New York, N.Y., 1943,

C calclated



and refractive index of an olefin increase as the double

bond is shifted to the center of the molecule. Heptadecene-1

. 7
has been reported as having n%o 1.4438, whereas the value

for heptadecene~-8 has heen given as nge 1.457.M The -
value for heptadecene-& appears to he in error since,
ag indicated above, the compound with the internal double
bond should have the hisher index of refrsction. ¥igure
6 was drawn to show the relationship between the refractive
index of the hvdrocarbon obtained in this work snd of
heptadecene~8 reported in the litersture, One curve
represents the indices of olefins havinz a terminal
double bond; the second, the symmetrical compounds having
the double bond in %he center; and the third, the un-
symmetrical compounds with the double bond occupying
the linkage next to th~ center carbon atom. Discrepancies
in the value for dodecene-86, trideéie-ﬁ, and haptadadﬁe-s
are obvious from the figure, 28 indicated, the value
for the hydrocarbon obtzined in this work falls on the
extrapolated curve of the unsymmetricsl compounds,
Certein methods for the preparation of olefins sasre
knovn to result in = mixture of isomers due to reasrrsnge-
ment of the doutle bond,’ Nonrduynmin his study of the
constitution of olefins prepared ty heating the barium
fatty acid salts with sodium ethoxide or sodium methoxide
showed, by qzonclysis of the product , that the hepta-

decene~8 thus prepared from barium oleate was actually

25



LITERATURE —n

G
I

CH,=CH(CH,),CH, —o—o-
CHy(CH,)yCH =CH(CH,),CH, ——&
CH,(CH,),CH=CH(CH,),,CH, —o—ao-

NUMBER OF CARBON ATOMS
o o
I I

I
1.4000 1.4100

n

— .- - [ — - - - ~ —

Figure 6

Refractive indices of the isomeric normal mono-olefins

| | ]
14200 14300 14400 14500

29.



a mixture cf‘isamers. o physical properties were given
for this preparation. It is likely th<t the heptadecene-8
(Table IV) reported by Messer:zis a similsr mixture

since 1t was prepared by distilling sodium oleate and

sodium ethoxide.

Tigure 7 shows the infrared spectrum of the heptadecene

obtained in this work. /‘ccording to Rasmussen, Brattain,
and Zuceo:fthe strong band at 10,3 mierons is charac~
teristic of the trans form of RHCZCHR compsunds: while
the c¢is form has a weaker band of more variable position
in the 10 to 11 micron region. The cis form also has a
strong band in the 14 to 16 micron region. From the
ebsence of the latter band it appears that the heptadecene
prepared in this work is at least predominantly of the
trans form.

Summery and Conclusions

Purified oleic ecid has been bombarded with deuterons
in the !1IT cyclotron. Analysis of the irradiatgd material
has revealed the formation of stearic acid, heptadecene,
and polymerized acids.

It has teen shown that the hydrogen produced by
decomposition of zn organic molecule under the influence
of rsdioactivity can enter the double bond of a neigh-
boring molecule, This may bhe of geological significance
in that hydrogen produced by the asction of radiocactivity

on petroleun source material nmight be absd@ed hy

3.
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unseturated compounds present in the sediment.

Ividence is presented that heptadecene-8 of considerably
higher purity than that heretofore reported has been
prepared by the decarboxylation of oleic aecid with deuterons..
Physical properties of the heptadecene-8 are given together
with an infrared spectrum and a discussion of the reletive
proportions of cis and trans isomers in the sarple, This
work cfferg an example of the use of radiation to carry
out & syntheais which may be difficult or impossible by

chenmical mesns.
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