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Absolute Measurement of Micro-Calorimeter for Low Activity Tritium

HE Chang-shui, CHEN Xi-lin, YANG Hong-guang
China Institute of Atomic Energy, P. O. Box 275(55), Beijing 102413, China

Abstract: For the absolute measurement requirement of trace tritium activity in ITER-TBS
system, a micro-calorimeter was designed. The solid tritiated samples were used to demar-
cate the output thermal potential(E,, ) and the input thermal power(P). The results show a
good linear relationship between E,, and P, and the sensitivity coefficient reaching 0. 13 V/W.
The minimum detection limit of micro thermal meter is below 0.2 pW, and the calorimetric
cup volume is more than 500 mL. The performance is expected to have a good application
prospect for quantitative measurement of the trace tritium activity under various complicated
situation in ITER-TBS system.
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Fig. 1 Structures of micro-calorimeter
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Fig. 2 Diagram of micro-calorimeter temperature control and measurement unit
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Table 1 Tested results of background level

No. FLLAE/ V
1 1.4104+0. 007
2 1.239+0.014
3 1.412+0.022
4 1.323+0. 056
5 1.3194+0. 020

(1.34140.072)
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Table 2 E,. tested results of tritium absorbed materials

B i PVL TR R Vb A 38 oV
G T EERAINE oW
ZrT x3 3.3X1010° 29. 96 5.10
ZrT x1 1.1 X 10 94. 83 13. 65
ZrT x1+7rT x3 1.4X 101 124.59 17.15
ZrT x2 1.7x101 151.12 21. 28
ZrT x2+7ZrT x3 2. 0X 101! 180. 77 25.42
ZrT x4 2.5x 10! 221. 83 30. 58
ZrT x3+7ZrT x4 2.8 X101 251.55 34. 22
ZrT x1+7ZrT x4 3.5X10!! 316.43 42.31
ZrT x2+7rT x4 4.1x101! 372.62 49. 92
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of irradiated LiAlO,
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