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RADIOLYTIC DECOMPOSITION OF METHANESULFONYL CHLORIDE IN LIQUID CYCLOHEXANE. A 

KINETIC DETERMINATION OF THE BOND DISSOCIATION ENERGIES D(Me-S02) AND 

D(c-C6HirS02)
 { 1 ) 

A. Horowitz 

The gamma radiation induced decomposition of MeSO_Cl in cyclohexane 

(RH) in the absence of, and with SO,, was studied between 60 and 150 C. 

Throughout this temperature range the reaction proceeds by a free radical chain. 

mechanism and is propagated by the following reactions: 

R + MeS02Cl H- RC1 + MeS02 Cl) 

MeSO. H. Me + SO. C2) 
J. •+• 2. 

Me + RH f MeH + R C3) 

R + SO. •*• RSO„ C4) 
2 *• 2 

Kinetic analysis of the results of the experiments with added SO , carried 

out in the temperature range of 80° to 150 C, gave 14.94±0.92 and 

11.91±0.82 kcal/mole for D(Me-SO ) and DCc-C-H-.-SO ) , respectively. These 

bond dissociation energies are considerably lower than the gas phase values 

and the possible cause of this difference was discussed. These results also 

seem to indicate that D(MeSO--H) does no*; exceed 95 kcal/mol. Competitive 

experiments with added tetrachloroethylene resulted in: 

log k («, mol"1 sec-1) = 9.07±0.17 - (4.92±0.21)/6 

where 6 = 2.303 RT in kcal/mol. 
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THE EFFECT OF GAMMA IRRADIATION ON KTcOa SOLUTIONS* . ' 
•kit -k-k-k 

L. Heller, A. Shafferman and M. Davis 

In experiments with "̂ Tc generators it was observed that' water is aiv 

essential factor in reducing the elution yield». . To understand the role of 
-A 99 60 

water 3x10 M solutions of K TcO. were irradiated by a Co Y source in 
(1) an oxygen-free atmosphere. Contrary to Lefort's finding, the TcO, 
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concentration decreased and a black precipitate of TcO„*2H?0 was formed. 

The extent of the reduction was measured by the decrease in the optical density 

of the pertechnetate at X. = 248 mu. Irradiations were repeated under different 

conditions to determine the effect of dose and type of scavengers. The results 

are summarized in Table 7. 

TABLE 7 
,-4, 

Reduction of 3x10 M KTcO, solution by irradiation at 146 krad/h 

Scavenger 

None 

t-BuOH, 3x10 M 

None 

N„0, saturated solution 
-2 

N,0 + t-BuOH, 3x10 M 

Dose 
(krad) 

430 

430 

2480 

2480 

2480 

Reduction 
(%) 

29 

54 

83 

0 

13 

The addition of N_0 (scavenger of hydrated electrons) prevented the 

reduction of TcO~ but when N,0 was added with t-BuOH (OH radical scaven

ger) , the reaction of the H atoms could be detected. It can thus be conclu

ded that hydrated electrons and hydrogen atoms participate in the mechanism of 

pertechnetate reduction. When OH radical scavengers (BuOH or EtOH) were 

introduced, the reduction was enhanced proving that oxidation simultaneously 

occurs in the system. Further evidence that TcO~ reacts with hydrated 

electrons was found by pulse radiolysis experiments, which showed that the 

half-life of the hydrated electron is shortened in solutions of KTcO,. The 

specific reaction rate constant of the hydrated electron with TcO, was found 

to be approximately 1.5x10 mole sec in neutral pH. 

The reduced TcO *2H20 was reoxidized by H.0„ and measured as TcO,. 

The result corresponded with the observed decrease in optical density of 

TcO^ after irradiation. 
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