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Effect of neutron irradiation on acidity change of boric acid solution
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Abstract

It was measured that the neutron radiation effect on the generated Li from “B(n-
a )'Li reaction, the loss of boron content and pH change in boric acid solution. With
compensation for interference of excess boron 50 2,000 /ml, lithium 02 1.0 /ml
range was determined within RSD 6.4%. The amount of lithium generated from *B(n-
a )Li reaction was proportionate to the concentration of boron and the time of
irradiation, under our experimental condition. The pH value of irradiated boric acid was
shifted to considerably low. It is estimated that boric acid would be transformed into the

polyborate form, by radiolysis products of water, which has high dissociation constant.
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Table 1. Instrumental parameters for Lithium analysis

Graphite Furnace/ T emperature program

Step Temp. Ramp Hold |Gas flow| Gas type
1 110 1 20 250 Norm
2 130 5 30 250 Norm
3 900 10 20 250 Norm
4 2200 0 5 0 Norm
5 2400 1 2 250 Norm
Injection Temp.; 20, Pipette Speed: 100%,

Extraction System: n

Wavelength : 670.8 nm,
Signal Type: Zeeman AA

Slit : 0.2 low,

T able 2. The measurement of boron by titration and

ICP-AES
No. Titration ( /ml) ICP-AES ( /ml)
1 891.2 890.8
2 897.8 896.0
3 893.0 8925
4 895.2 894.3
5 893.7 892.8
Ave. 894.2(RSD 0.30%) 893.3(RSD 0.23%)




T able 3. Determination of generated Lithium after neutron irradiation of *°B
" ’B(99.5 atomic percent , H:'’BO:)

g (] ) Irr.adiation Célculated Mt?asured Ratio
time(hr) Li( / ) Li( / ) (%)

A 203.0 10 0.23 0.18 783
B 3814 05 0.22 0.16 716
3814 10 0.44 031 705

Table 4. Determination of diminution Boric acid after neutron
irradiation of B

Irradiation| Concentration | post irradiation diminution
time(min) B( /) B( /) (%)
233 220 56
466 400 14.1
30
699 - -
932 820 12.0
233 200 14.1
466 - -
60
699 640 84
932 850 8.7
233 200 14.1
466 - -
120
699 - -
932 840 938

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



Table 5. pH change of boric acid before and after neutron irradiation

g (1) Measured pH, at 25 , CO: free
Before irradiation After irradiation
233 5.70 5.25
466 5.38 495
699 5.27 4.69
932 5.14 3.72
Caption

Fig. 1. Quartz ampoules and aluminum containner for neutron irradiation of liquid
samples.

Fig. 2. Determination of Li content in the boric acid : O ; 50, o ; 100, ; 500, ; 800,
;1,000, ; 1500, m ; 2,000 /ml respectively.

Fig. 3. pH measurement of boric acid solution of various concentration at 25 : O;
250, o ; 500, ; 750, ; 1,000 /ml respectively.
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