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Development of tritium reference gas

LUO Rui, XU Lijun, LIN Min, MAO Naqing, CHEN Kesheng, XIA Wen
(National Key Laboratory for Metrology and Calibration Techniques, China Institute of Atomic Energy, Beijing 102413, China)

Abstract: Tritium is a key nuclide for radiation protection monitoring in tritium related sites. It is of great significance to effectively
monitor the concentration of gaseous tritium. According to the requirements in Part 5 of GB/T7165.5-2008, the reference tritium gas con-
sistent in composition with the object to be tested should be used in the tritium activity monitoring and calibration. To solve this problem,
we need to study and establish the preparation method and certification method of reference tritium gas to ensure the effectiveness of the
source of tritium gas activity measurement. Tritium reference gas is prepared based on dilution method, the tritium activity concentration
is measured based on length compensation method, and the measurement uncertainty is analyzed. The development of tritium gas stan-
dard source fills the gap in this field in China and provides an important support for the traceability of tritium monitoring instrument.
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Fig.1  Principle of standard tritium gas preparation
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Tab.1

Air tightness data of preparation device of

tritium gas standard source

pram— pe—
A3 Hﬁizﬂy FR/C %ggigf
92 1409 2289 215 21220
93 1351 2286 214 2119.9
97 1320 2274 20.1 2118.1
98 838 2271 19.8 2117.5
99  9:02 2273 20.1 2117.2
910 830 2268 19.5 2116.9
913 853 2264 19.2 21153
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Fig.2 Design diagram of preparation device of standard tritium gas

MREEENNERE

IRAAE B A% AR H B BB, DRI T JEE
AR AETTE R N R TRk . — e eIt
BOE R RO XK, U PR 22 A9 FRL 37 00 A L 2
1117 HL B AT 5 e BRI 5 A P S DX 7 4 A
WAL, pumELs, HISCREAR, FRZ IR,
AR R B M TH R S R3O0 A S o e AM A 5
B AR Fr DN ARG TR 5 LA SO R i B A0
S5 MR A DA ZR A S A T R 4 o ) 2
B 3 R

1.2

2 MEFER

RS AR TR
H4 08 4724 50~200 GBq i e B i <1 B B 25 4
A8, AN, B 5K B
FEAEERE O TR, A hE R ek,
28 3 ] A 2 I AR B BRSO, BT AR 3] —
Zomo

1 A R T A5 B AL TG R, TR
W5 558 v R R T O AN 28 A SO B AT A 2 B,

2.1

0] i (10L)

R
E

it iE(10L)

SIS

N2 P10 <0

XX

0.5MBq/L

T

LRSI IR

3

T JHE 48 Yo ) 2

Fig.3 Absolute measurement device of tritium gas activity
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Tab.2  Dilution factor of dilution process

RSB R g

il g e GRS

M RER G B 25 /g B 1

i BE T MR
‘ P10-H3-20201228 9112.688 9107.487 5.201
FIE e 106.8
P10-H3-20210729 7709.158 8264.669 555.511
P10-H3-20210729 8251.667 8247.156 4511
R FE 102.3
P10-H3-20210901 7719.954 8181.665 461.711
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Tab.3 Measurement of tritium standard gas activity

il g% ARG T /Bq- 1! TE VR L TR 7 AN 22
P10-H3-20201228 7.41107

VIR 103.6 106.8 3.1%
P10-H3-20210729 7.1510°
P10-H3-20210729 7.1510°

WM 102.4 102.3 -0.1%
P10-H3-20210901 6.9810°
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Tab.4 Uncertainty evaluation

R AWHELE %o & BARHEA

AN B St Ok BE %
T, 0.15 / 0.15
ENi T 0.30 / 0.30
SEHTH] u, 0.87 / 0.87
BERNAE IE R u, 0.52 / 0.52
/NRERL B IE R A us 0.28 / 0.28
SN B IE ug 0.40 / 0.40
RGN u, / 0.20 0.20
VAT ug / 0.38 0.38
R u, / 0.10 0.10
KT, / 0.10 0.10
iR T u,, / 0.10 0.10
TS ] w, / 0.10 0.10
Hwi M, 0.88 / 0.88
Y, 0.40 / 0.40
P, / 0.10 0.10
B B AN E B 1.6%
T IRAHE B (h=2) 3.2%
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