H364 H4l IEJ ,LT[‘ % Vol. 36 No. 4
20234 8 A Journal of Isotopes Aug. 2023

MMERITIRE R S MAERERTIE

gﬁ\@%%a%’z%%afq'&*’é?’%?%%ﬂv%#ﬁ

CRE R T RERHABT T BE . b At 102413)

T T P T o7 3R A i e A s AR T B RO () o R B Y R AR . O T I G Y
PO AR —Fh WG 31) BR A AG DU R A ek A 2 A G 0 R 00 3K L A o A A % R e A
TE. a2 R R o RO ORI R Dy 1. 28 WL Bl 38 mCi R, 7E 165~5 063 pW(5~150 Ci i) i
Bl A X folci R T B i i B 3 U-fn AR R P i AT AR 8 B AS B AR 5 R R U U (V) = 0. 141
P W), of B A G 55 it P 38 6 R ACCD = 0. 213U (V) R TR SC R R > 0. 999, & il bE
A AR AR 250 1. 1406, 5 PVT &0 & M 22 O 2. 452, ARBFFLMH MY AGHE S KB 5 B
25 FRA /N 0 S TR 0 8 B ORI R P — Bk . AR B S IR BT TE S BN SURE A SE R R 1 A 4R TR
et OV A B G A e T 9 B T I S R ) e B AR AN

KGR AP 5 U BE s A R 5 A E

hESZES . TLS16+.3 NEFRES A NEHS:1000-7512(2023)04-0440-06

doi:10. 7538/tws. 2022, youxian, 023

Calibration of Tritium Microcalorimeter and
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Abstract: Radioactive isotope decay gives off heat, which is an important basis for
calculating the activity of radioactive isotope. In order to measure the heat emitted by
tritium decay, the detection limit test, working curve calibration and tritium sample
measurement verification of a low detection limit microcalorimeter of yW grade were
carried out. The measurement results show that the detection limit of microcalorimeter
is 1. 28 uW, i.e. 38 mCi tritium. In this paper, the output thermoelectric potential
U-input thermal power P of microcalorimeter was calibrated in the range of 165-
5063 pW (5-150 Ci tritium), and the calibration relationship obtained is U (pV) =
0.141P(uW), corresponding to the relation between tritium activity and output thermo-
electric potential A(Ci) =0. 213U (V) , and the liner correlation coefficient is greater

than 0. 999. The standard deviation of repeated measurement of tritium samples was
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1.14 %, and the deviation from PVT method was 2. 45%. In order to ensure the consis-

tency of measurement, the calorimeter used in this paper reduces the fluctuation of

measurement environment through water bath and vacuum environment. The calibrated

calorimeter can measure the activity of tritium samples without damaging their integri-

ty. Compared with other tritium measurement methods, calorimetry is more suitable for

the measurement of solid tritium samples and has great engineering application value.
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Fig. 1 Structure diagram of the two-cup calorimeter
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Table 1 Parameters of electric meters
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Fig.2 Schematic diagram of baseline detection
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Fig. 3 Schematic diagram of the two-cup calorimeter

2.2.3 SRR RIS UE N T ORAIE ST B
U5 1 AR M L T RS A TR S
LA AR E R 22 78 20 AT R 5
b0 5 T 3 T A R () B B A T v

e JH ] 25 GRE i ZeTx1 34T £ vk 2
i HURE BE AL SRR 5 TR 28 PVT 35 &
2. 85 CiCm Mt I & I SN BR =W . & ke
anll iR B R TR 4, AKX G ITHEZ
YR 2 19 A X A A 22 (RSD)

IS a, -y
1

n—1
A

RSD = X 100% (&)



A BRPHECT A8 SR BT AR R R S ORI TIE 443

AL A A AT B S B, Clsn
HIREBGA R n YO A5 2 0 06 B S ME L G

AR 1HEHR
FESLE i
vl
O
i IR

B4 emERERFEEER
Fig. 4 Calorimetric diagram

of sample containing tritium
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Fig. 7 Calibration of calorimeter

power P-U linear relationship
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Fig. 8 Repeatable thermoelectric potential curves

of zirconium samples with tritium absorption
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Table 3 Summary of repeatability measurement data

of tritiated zirconium sheet samples
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