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Calibration Technology of Ionization Chamber Tritium Monitor
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Abstract: The ionization chamber tritium monitor is the most important on-line monitoring
equipment for monitoring the concentration of tritium in the air. In order to solve the prob-
lem of quantity value transmission, the calibration technology of ionization chamber tritium
monitor was studied. The laboratory calibration device of tritium monitor is established
according to the mass flow method. The reference tritium gas for calibration is diluted and
prepared by controlling the volume of standard tritium gas filled into the calibration device.
The prepared reference tritium gas is used to calibrate the ionization chamber tritium moni-
tor. At the same time, the influence factors of the calibration process on the calibration
results are studied on the developed laboratory calibration device; the expanded uncertainty
of reference tritium gas concentration prepared by laboratory calibration device is 3.2 %-
3.6%(k=2); when tritium activity concentration is 3.10X10%-1.98X10° Bq/L, the
response linearity of SP1400 tritium monitor to tritium gas activity is good (#* =0. 999 3),
the calibration factor is 0. 97, and the standard synthetic uncertainty is 4. 3%-5.0%. The
laboratory calibration device of tritium monitor can prepare tritium gas with different activity

concentrations. The calibration method is simple to operate and easy to popularize, which
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can meet the needs of tritium monitor calibration.

Key words: ionization chamber; tritium monitor; laboratory calibration device; reference

tritium gas; influencing factors
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Fig. 1

Calibration device of tritium monitor
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Table 1 Volume of calibration loop
i A8 L B AR/ cm?® WAL e o 2 3 A B TR em® A2 E AR/ em? 78 o I 5 AR B/ em®
SP1400 7167 14. 80 1425 8 606. 80
M347 7167 1427 4015 12 609
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Table 2 Activity concentration of tritium reference source prepared

by laboratory calibration device of tritium monitor
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M347 1-1 2.36X10* 15.1 12. 609 3.73X10!

1-2 9. 68X10° 39.5 12.609 4.00X103
1-3 9. 68X 10° 112.6 12.609 1. 14 X 10*
1-4 9. 68X10° 202.0 12.609 2.05X10*
1-5 9. 68X 10° 404. 4 12. 609 4.10X10*
SP1400 2-1 8.91X10° 90. 3 8. 607 1.23X10*
2-2 8.91X10° 179.0 8. 607 2.45X 101
2-3 8.91X10° 344.6 8. 607 4,71 X104
2-4 8.91X10° 815.6 8. 607 1.11X10°
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Table 3 Evaluation on uncertainty of activity concentration of tritium reference source
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Table 4 Influence of gas composition

on response results of SP1400 tritium monitor
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Table 5 Net response of SP1400 tritium monitor

to activity under different humidity conditions
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Fig. 2 Net response values of SP1400 tritium

monitor under relative humidity 38 %
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Table 6 Net response values of SP1400 tritium monitor to tritium activity concentration

PRSI B e/ B i S < Ii] v S 3 L 9 JE i A I A0 332 K/ I A i/ WA R
(Bg+ L1 AR /mL FRFR(E/(Bg« L 1) (uCism ) (uCism ) (Bq+ L1 A7
2.36X10* 242. 6 3.10X10° 93.0 0 3.22X10% 0.92
8.91X10° 90. 3 1. 23X 10* 350. 2 2 1. 27X 10* 0. 96
8.91X10° 179.9 2.45X 10" 694. 3 2 2. 41X 10 0.95
8.91X10° 345. 8 4.71X10* 1311.7 2 4.92X10* 0. 97
8.91X10° 814.9 1.11X10° 3 136.3 4 1. 20X 10° 0. 96
8.91X10° 1453.6 1. 98X 10° 5531. 5 6 2.04X10° 0.97
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Fig.5 Net response values of SP1400
trittum monitor under different tritium

activity concentration
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Table 7 Verification of SP1400 tritium monitor

S R o A ST B I E/ PR RS A [0 i v iR 2 2 U T T E Ve B ) 2/ e i
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Table 8 Results of uncertainty evaluation

AHERRIR AW EEIE REER/ %
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