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Fig.1 Schernatic representation of helium measurement system
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2.2 HEHIMEeLE

FR1FIHT 1 HRETFEHAN 100d B MK BEAE B 5 77 2 P AR AR 25d /5 TR 8 1 AR TR fiY 52
BER, ZrAl S AHTE 5X 10 °Pa900C &4 THEME, RELHEZRB|ALEE T
E

F1OVREFERN 100d WRKBEHRCEFEETHER 25d ERENSBRM TR EIE
Table 1 The data of adsorption experiment for gases released from a 100 days old titanium

tritide film stored in a sample chamber for 25 days

AR AR A o BT o B E S R %

B EHE /s

4 12 13 15 25 26 27
0 59.3 1.1 18.4 2.4 2.4 0.8 29 2.8
65 78.3 1.5 8.4 1.2 9.3 — 1.2 —
130 89.4 — 6.2 1.5 1.8 — 1.2 —
195 96.9 1.4 — J 1.7 — — —
260 96.2 1.6 2.2 - — — — —
345 96.7 1.5 1.8 — - — — —
390 ~100 — — - — — — —
455 ~100 — — - — — —
520 ~100 — — — — — — -
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R2 HAEH'He FAEASHHERADRRLITUBHER
Table 2 The measurment results by quadrupole mass spectrometer for
different inlet quantity of standard *He gas
‘HeMAR  HETHRE REE *He I\ & BT REE
/nlatm /pA /mA-atm” 111 /nl*atm /pA /mA-atm™ 1171
0.074 0.87 12 2.12 18.1 8.54
0.211 2.42 11.5 2.82 24.4 8.65
0.352 3.68 10.5 3.17 26.9 8.50
0.535 4.58 8.55 3.52 30.0 8.52
0.708 6.12 8.65 4.23 34.9 8.24
1.060 8.66 8.17 5.31 45.8 8.62
1.410 12.10 8.58 6.34 54.8 5.64
1.760 15.60 8.86 7.86 61.7 8.25
£ 3 HEREEPHe fRESF T RO S S RNERNE R
Table 3 The measusinient resuits by quadripole msss spectrometer for
difterent inlet qLal.t.ty of siandard *He gas
He AR RTwEE | REE “He M1~ BT AR
/alraun /p& /mAsatm~1.]"1 /nl-atm /pA /mA-atm 117!
0.657 0.31 4.61 1.76 6.1 3.5
0.176 0.75 4.24 2.34 8.3 3.6
0.191 0.78 4.08 2.85 10.0 3.49
0.391 1.53 3.91 3.33 11.6 3.47
0.602 2.12 3.52 3.87 13.6 3.52
0.672 2.36 3.54 4.56 16.5 3.62
0.750 2.50 3.33 5.76 19.9 3.46
0.901 2.92 3.24 6.32 21.8 3.45
1.11 4.25 3.83 7.12 25.1 3.52
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5) THHERMY, EAEEP SEM FEMEM He KEIHEMBE N 3 X 10°NMEF
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X—RAIGRF LR 1.68, BAFHIZ N 1a 89 ALKV BEAE & 76 IR A AR B9 He oK
HATTHE, FRINTERAEHPFEARESTRRELFHEMELT SRS He BFHS
ERFETHIHE R P He B ASET  HAN He BREBEEARBZHE, mFE4
HJAL, AR T He W /DT 0.04 B, BURBURRE 10 °B %R, R4 PHLHHRE L.C.
Beavis'* BB SR R AT T LL#K o Beavis X —RANIE R F LK 1.9 87 4k b @ o He 34T
THR, SRERE He IE/NF 0.2 85, BIEARYUMN 107, X 5A TN TR E RS,
WA TR LA A ERER TR

T4 RO *He WRER

Table 4 The measurment results of *He released from titanium tritide sample

HEY MRS POH } . )
OB omn  mmmmse | ERR/107ameoml  WRSRHE/10 Tameoml 10 HHER

1 0.020 37 4.23 7.70 1.82
2 0.024 27 3.09 9.16 2.96
3 0.033 54 6.16 27.5 4.47
4 0.040 70 7.95 32.7 4.11

EDRGECFHANMEEERMERTRSSREFFRZ®

3 #

ERLRRAKT,1)ZrAl & HSHIRETE 390 s WIS STEESAE 40. 7% 89 He S {L 3
BT 100% 52) MFFRERTE 5 X 107"—1 X 10 *atm- ml 2 [F] &, P 8 45 S e 5 7] 825 3) PUAR Bt
X He AR FRIXE] T 3 X 109N EF»
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MEASURMENT OF *He RELEASED FROM METAL TRITIDES
BY QUADRUPOLE MASS SPECTROMETER

Long Xinggui Zhai Guoliang
Jiang Changyong Li Hongfa Luo Shunzhong Zhao Pengji

(Institute of Nuclear Physics and Chemistry, China Academy of Engineering Physics,
P.O.Box 525-83, Chengdu,610003)

ABSTRACT

Experiments are mads tor maasurement *He release irom metal tritides by using ultravacuum
metal systew and gas porificaticn line which is designed by the authors. *He analysis are performed
by a set of (astrace quadrupole mass spectrometer (QMS) . With *He and *He standards of 99.9%
purity, the QMS peak height ratio of helium isotopes in trace gaseous samples are measured. Re-
sults show that Zr-Al gas getter can purificate out any impurities in *He sample, and the purity of
¥He can be increased to nearly 100% from 40.7 % within times of 390 s. When the input quantity
of He is more than 5% 10”7 ml-atm, the sensitivity of QMS can be maintained stably, and S*He/
S(*He)equal to 0.41. The detec limitation of such system for He is 10* atoms.

Key words Helium isotope Metal tritides Quadrupole mass spectrometric
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