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Applications of Instrument Neutron Activity
in Film Material of Tritide Targets

LI Mei, XU Cun-li, LIU Guo-ping, WANG Xiao-kun
(Institute of Nuclear Physics and Chemistry, China Academy of Engineering Physics, Mianyang 621900, China)

Abstract: Twelve trace impurity elements in metal titanium and yttrium were determined by
instrument neutron activity analysis (INAA), which are used as the tritide film materials of
the neutron generator. Some problems in experiment were analysed. The detection limit (DL)
values were calculated. The measurement results for standard reference material show that
the determined values are almost accordant with the recommended value, with RSD not more
than £10%.
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Table 1 Condition of experiment
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Table 2 Concentrations of impurity elements in yttrium

JLH TESR/(ugg ) MR 2%
Er 19.61.09 5.56

Ho 10.3£0.47 4.5

Lu 3.27£0.09 2.83

La 27.8%£1.07 3.83

Pr 1.740.09 5.36

Gd 24.4+1.45 5.95

Ta 4320.7+182.7 4.17
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Table 3 Concentrations of Sh, As, Ta in titanium

JCH TEE R (gg D XS b g 22
As 1.54+0.09 5.8%
Sb 0.59 +0.02 3.4%
Ta 10.80 +0.62 5.8%

T4 SHZT Mn. WTELWER

Table 4 Concentrations of Mn, W in titanium

SPATREI E 45 e (ugrg )

JLHR
1# 2# 3# 4# S#
Mn 4.47 7.04 2.85 1.13 3.33
w 8.86 2.17 1.40 1.52 1.24
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Table 5 Comparison of Mn, W elements

between standards and samples

STW LETBE (s pg ) M LEIBH /(s ug )

Bt 1 12.06 (1.01%) 8.90 (1.83%)

PRt 2 11.93 (—0.08%) 9.20 (5.26%)

bk 3 1198 (0.34) 8.33 (—4.69%)
bk 4 11.79 (—1.26%) 8.53 (—2.40%)
FEwh 1 0.106 (113.75%) 0.037 (—11.9%)
P 2 0.026 (—48%) 0.064 (52.4%)
b3 0.017 (—66%) 0.024 (—42.9%)
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Fig 1 Comparison of elements concentration
in standard reference materials

between measurement value and certificate value
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Table 6 Detection limits of impurity elements

JCHE o B/ JLE o th B/
Er 0.192 Ho 0.038
La 0.008 Pr 0.041
Lu 0.049 Gd 0.652
Ta 0.081 Mn 0.022
As 0.049 Sb 0.032
w 0.015 Ta 0.097
4
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