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Abstract

The effects of methyl borate, iodine and potassium iodide on the Co-60 gamma radiolysis of methanol
have been reinvestigated at room temperature, utilizing an experimental -technique based on gas chro-
matographic determinations of the gaseous products of the radiolysis. The presence of methyl berate
reduces the yield for ethylene glycol to some extent, with slight reductions of the yields for hydrogen
and formaldehyde. The presence of iodine causes appreciable reduction of the yields for hydrogen,
formaldehyde and cthylene glycol, with a slight reduction of the yield for methane. The presence of
potassium iodide reduces the yields for hydrogen and ethylene glycol but increases that for formaldehyde.
A mechanism of the radiolysis reaction is discussed, on the basis of the observed data.
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Table |
G-values for Products from Radiclysis cf Meth.-

anolic  Solation of Methyl Borate

by Co-50

Gamma ray.

B(OCHB)3, o 0.20 0.21 0.25 Av** G**=*
mola/i = = <
Hs 4.98 4.86 4.65 4.90 4.8T —0,17
CH, 0.43 0.41 .45 0.38 0.41 —0.02

CoHg 0.006 0.005 0.006 0.005 0.003 0.90
Cco 0. 057 0,065 0.060 0.050 0. 058 0.00
CH,0O 2.20 2.30 1.98 2.06 211 —0.09
(CH,OH)2 3.23 2.03 2.54 2.30 2.29 —0.94
CaHy 0.004 0.003 0.003 0.004 0.003 0.00

* Reference 4.

** Average values of the three runs with B(OCH,);
added.
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Table [
Effect of Added Iodine on G-values for Products
from Co-60 Gamma Radiolysis of Methanol.

0.043 0.046 0.049 Av*

Iz, mole/l

AG‘K‘

Ha 1.78 1.85 1.80 1..81 —3.17

CHs 0.17 0.16 0.14 0.16 —0.27

C.He 0.005 0.006 0.006 0.006 0.00

CcO 0.083 0.089 0.085 0.086 +0.03
CH:0 — - — —  —1.48***
(CH,OH)» - - — — —3.54%*

CaHy 0.004 0.004 0.005 0.004 .00

* Average values of the three runs with [; added.

** Difference between the average G-values obiained
with I added and the G-values for pure methanol
(Table I)D.

“** Reference 26,
Table X
Effect of Added Potassium lodide on G-values
from Co60 Gamma Radiolysis

for Products

of Methanol.

KI, mole/l 0.031 0.033

0.037 Av* AG**

H: - 3.92 3.9 4.10 4.00 ~—0.98
CH; 0.43 0.40 0.42 0.42 ~0.01
CoHg 0.006 0.006 0.005 0.006 0. 00
Cco 0.055 0.058 0.053 0.055 0.00
CH-0 3.03 3.26 3.28 3.19 +0.99
(CH20H): 103 1.06 116 1.08 ~—2.15
Cals 0.005 0.004 0.004 0.004 0,00

" Average values of the three runs with KI added.

** Difference between the average G-values obtained
with KI added and the G-values for pure methano}
(Table ).
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