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Alternative method for degradation studies by alpha radiolysis 
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Introduction 
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Figure 1: Summary of the neutron-induced alpha radiolysis reaction utilised in this study 

n

10B

7Li

4He
+ 94% 0.48 MeV Υ-ray

σ(n,a) = 3840 barns











ALTERNATIVE METHOD FOR DEGRADATION STUDIES BY ALPHA RADIOLYSIS 

4 ACTINIDE AND FISSION PRODUCT PARTITIONING AND TRANSMUTATION, ISBN 978-92-64-99174-3, © OECD 2012 

Experimental 
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Results 

Figure 2: Fe(III) absorption in irradiated Fricke solutions as a  
function of total boron concentration and at various reactor powers 

Closed symbols represent the early series with low [B] and the open symbols the later series  
with high [B]; error bars represent one standard deviation calculated from the triplicate 

0.0 0.2 0.4 0.6 0.8 1.0

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

  

 

500W, low [B]

500W, high [B]

1000W, low [B]

1000W, high [B]

2000W, low [B]

2000W, high [B]

3000W, high [B]

[B]
tot

 (M)

A
b
s
o
rb

a
n
c
e
, 

F
e
(I

II
),

 3
0
4
n
m





ALTERNATIVE METHOD FOR DEGRADATION STUDIES BY ALPHA RADIOLYSIS 

6 ACTINIDE AND FISSION PRODUCT PARTITIONING AND TRANSMUTATION, ISBN 978-92-64-99174-3, © OECD 2012 

Figure 3: Three 1-D NMR spectra of a 3:1 (vol:vol) mix of TBP:DBP 
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Figure 4: Dose rates in kGy/h for high LET radiolysis as a  
function of boric acid concentration at various reactor powers 

This data displayed is from experiments carried out with high [B] and error bars are from standard  
deviations calculated from triplicate samples; a linear fit for each series is also shown in the figure 
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Figure 5: Dose rates per concentration of boron (kGy/h/[B]) plotted as a function of reactor power 

Open symbols represent the samples series at high [B] and the closed symbols  
represent low [B], respectively. The closed triangle represents the series run at 2 000 W  

and low [B]. The line is added to the graph to guide the eye and does not represent a best fit.  
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Figure 6: Heteronuclear correlation spectrum of a mixture 3:1 of TBP:DBP 

The small square in the bottom left corner shows that the signals from TBP and DBP may be fully resolved 

Conclusions 
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