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molar. 
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individual x-rays. 
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Formation of Metal Alkyls by 
Ionizing Radiation 

Abstract. It has been demonstrated that 
liquid hydrocarbons, under the influence 
of gamma radiation, react with "high-sur- 
face sodium" to form metal alkyls. The 
nature of these metal alkyls has been de- 
termined, and possible mechanisms for 
their formation are discussed. 

The interaction of alkyl free radicals 
with metals to form metal alkyls is a 
well-known reaction. We have found that 
the irradiation of liquid hydrocarbons in 
contact with sodium metal supported on 
aluminum oxide (1) results in the for- 
mation of low concentrations of metal 
alkyls and sodium hydride (2). 

Samples of the five saturated hydro- 
carbons studied were prepared for irradi- 
ation by fractional distillation of the best 
grades of materials available with the 
final distillation taking place in a vac- 
uum from "high surface sodium." The 
irradiation vessels were 4.0-ml Pyrex 
ampoules in which 0.75 to 1.0 g of the 

"high-surface sodium" (25 percent so- 
dium by weight) had been loaded in a 

nitrogen-filled dry box. One-gram sam- 
ples of the hydrocarbons were distilled 
into the irradiation vessels and degassed 
thoroughly by repeated freezing, pump- 
ing, and thawing cycles. Irradiations 
were carried out in a 500-c cobalt-60 
source having a dose rate of about 3.0 x 
1020 ev/lit. min. Carbonation of the 

samples with C1402 following irradiation 
was carried out by the method of Collins 

(3). The resulting carboxyl-labeled so- 
dium alkanoates were separated by paper 
chromatography, located on the paper 
by means of a thin-window Geiger tube, 
and identified by comparison with the 
known Rf values for these compounds. 

Experimental results relating to the 
relative yields of the various free radi- 
cals captured by sodium are summar- 
ized in Table 1. The total dose was 
4.0 x 1021 ev for each sample, based on 
the weight of hydrocarbon in the sample. 
For the lower hydrocarbons (C5 or less) 
the yield of free radicals isomeric to the 

parent hydrocarbon was about equal to 
that of the parent. The chromatographic 
procedure employed did not separate the 
isomers efficiently above C5. 

Approximate values of the 100-ev yield 
of total free radicals captured by sodium 

8. This investigation was supported in part by re- 
search grant M-1260 from the National Insti- 
tutes of Health. We are indebted to Dr. Kalevi 
Koski for careful analysis of more than 2500 
individual x-rays. 

24 July 1958 

Formation of Metal Alkyls by 
Ionizing Radiation 

Abstract. It has been demonstrated that 
liquid hydrocarbons, under the influence 
of gamma radiation, react with "high-sur- 
face sodium" to form metal alkyls. The 
nature of these metal alkyls has been de- 
termined, and possible mechanisms for 
their formation are discussed. 

The interaction of alkyl free radicals 
with metals to form metal alkyls is a 
well-known reaction. We have found that 
the irradiation of liquid hydrocarbons in 
contact with sodium metal supported on 
aluminum oxide (1) results in the for- 
mation of low concentrations of metal 
alkyls and sodium hydride (2). 

Samples of the five saturated hydro- 
carbons studied were prepared for irradi- 
ation by fractional distillation of the best 
grades of materials available with the 
final distillation taking place in a vac- 
uum from "high surface sodium." The 
irradiation vessels were 4.0-ml Pyrex 
ampoules in which 0.75 to 1.0 g of the 

"high-surface sodium" (25 percent so- 
dium by weight) had been loaded in a 

nitrogen-filled dry box. One-gram sam- 
ples of the hydrocarbons were distilled 
into the irradiation vessels and degassed 
thoroughly by repeated freezing, pump- 
ing, and thawing cycles. Irradiations 
were carried out in a 500-c cobalt-60 
source having a dose rate of about 3.0 x 
1020 ev/lit. min. Carbonation of the 

samples with C1402 following irradiation 
was carried out by the method of Collins 

(3). The resulting carboxyl-labeled so- 
dium alkanoates were separated by paper 
chromatography, located on the paper 
by means of a thin-window Geiger tube, 
and identified by comparison with the 
known Rf values for these compounds. 

Experimental results relating to the 
relative yields of the various free radi- 
cals captured by sodium are summar- 
ized in Table 1. The total dose was 
4.0 x 1021 ev for each sample, based on 
the weight of hydrocarbon in the sample. 
For the lower hydrocarbons (C5 or less) 
the yield of free radicals isomeric to the 

parent hydrocarbon was about equal to 
that of the parent. The chromatographic 
procedure employed did not separate the 
isomers efficiently above C5. 

Approximate values of the 100-ev yield 
of total free radicals captured by sodium 

8. This investigation was supported in part by re- 
search grant M-1260 from the National Insti- 
tutes of Health. We are indebted to Dr. Kalevi 
Koski for careful analysis of more than 2500 
individual x-rays. 

24 July 1958 

Formation of Metal Alkyls by 
Ionizing Radiation 

Abstract. It has been demonstrated that 
liquid hydrocarbons, under the influence 
of gamma radiation, react with "high-sur- 
face sodium" to form metal alkyls. The 
nature of these metal alkyls has been de- 
termined, and possible mechanisms for 
their formation are discussed. 

The interaction of alkyl free radicals 
with metals to form metal alkyls is a 
well-known reaction. We have found that 
the irradiation of liquid hydrocarbons in 
contact with sodium metal supported on 
aluminum oxide (1) results in the for- 
mation of low concentrations of metal 
alkyls and sodium hydride (2). 

Samples of the five saturated hydro- 
carbons studied were prepared for irradi- 
ation by fractional distillation of the best 
grades of materials available with the 
final distillation taking place in a vac- 
uum from "high surface sodium." The 
irradiation vessels were 4.0-ml Pyrex 
ampoules in which 0.75 to 1.0 g of the 

"high-surface sodium" (25 percent so- 
dium by weight) had been loaded in a 

nitrogen-filled dry box. One-gram sam- 
ples of the hydrocarbons were distilled 
into the irradiation vessels and degassed 
thoroughly by repeated freezing, pump- 
ing, and thawing cycles. Irradiations 
were carried out in a 500-c cobalt-60 
source having a dose rate of about 3.0 x 
1020 ev/lit. min. Carbonation of the 

samples with C1402 following irradiation 
was carried out by the method of Collins 

(3). The resulting carboxyl-labeled so- 
dium alkanoates were separated by paper 
chromatography, located on the paper 
by means of a thin-window Geiger tube, 
and identified by comparison with the 
known Rf values for these compounds. 

Experimental results relating to the 
relative yields of the various free radi- 
cals captured by sodium are summar- 
ized in Table 1. The total dose was 
4.0 x 1021 ev for each sample, based on 
the weight of hydrocarbon in the sample. 
For the lower hydrocarbons (C5 or less) 
the yield of free radicals isomeric to the 

parent hydrocarbon was about equal to 
that of the parent. The chromatographic 
procedure employed did not separate the 
isomers efficiently above C5. 

Approximate values of the 100-ev yield 
of total free radicals captured by sodium 
are: n-hexane, 0.10; n-heptane, 0.16; 
2-methylpentane,4 x 10-4; 2,2,4-trimethyl- 
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