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Abstract
Thermal neutron irradiation experiments on the boric acid solutions that are the major
components of primary coolant, were performed. The change of boric acid chemistry
such as both the amount of produced i and pH change was investigated. Lithium is
generated from 1OB(n, 1)'Li nuclear reactions when a thermal neutron was irradiated on
boric acid solutions. A trend was observed that the amount of produced lithium
increases linearly with the concentration of boron and the irradiation time. The reduced

boron amount by the nuclear reactions was in the range of 55 and 14.19. Furthermore,



the quantities of hydrogen peroxide, hydrogen and oxygen were measured, which are the
radiolysis products of water. It is a notable feature that an amount of hydrogen peroxide
increased linearly with the concentration of boron but decreased with irradiation time.
The pH value of boric acid after irradiation was expected to increase due to produced
lithium, but decreased with increasing the boron concentration.
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Table 1. Determination of generated Lithium after neutron irradiation of ~B

Irradiation | Concentration Calculated Measured Vield(%)
ie
time(min) B(ug/ml) Li(pug/ml) Li(ug/ml) °
233 0.13 0.09 69.2
20 466 0.26 0.08 30.8
699 0.38 -
932 0.52 0.35 67.3
233 0.26 0.09 34.6
466 0.52 -
60
699 0.76 0.42 55.2
932 1.04 0.89 85.5
233 0.52 0.07 134
466 1.04 -
120
699 1.52 -
932 2.07 1.78 859

dash is damaged in a process to test, and there not being data

Table 2. Determination of diminution Boric acid after neutron

. .. 10
irradiation of B

Irradiation| Concentration | post irradiation| diminution
time(min) | "“B(ug/ml) "B (g/ml) (%)
233 220 56
466 400 14.1
30
699 - -
932 820 12.0
233 200 14.1
466 - -
60
699 640 8.4
932 850 8.7
233 200 14.1
466 - -
120
699 - -
932 340 9.8

dash is damaged in a process to test, and there

not being data



Table 3. Gas component analysis results of post neutron irradiation of 0B«

Molecule Mole fraction (%) Exclusion water (%)
Ho 384 64.9
H20 40.7
N» 04 0.7
0. 19.5 32.9
Ar 0.2 0.1
COq 0.9 15

* Concentration of 10B: 233 ug/ml,

Irradiation time: 30 min

Table 4. Determination of generated Hydrogen peroxide after neutron

irradiation of °B

Measured Hydrogen peroxide, (ug/ml)

Concentration ) . .
10 Thermal neutron irradiation time
B(urg/me)
30 min 60 min 120 min
233 571 377 143
466 945 - -
699 - 680 -
932 6600 3679 3590

dash is damaged in a process to test, and there not being data
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