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Table 1  Six measured values of Xe standard gas

P R R R EE TEREK P Xe WBUIL AL KR Xe BB L& & A2
No. Pressure Temperature Concentration Concentration Relative deviation
(kPa) (K) (V/V) (V/V) (%)
1 163.7 295.4 6.54x107° 4.64x107° -0.04
2 159.4 296.6 8.15x107%° 4.60x107° -0.92
3 156.8 296.6 4.64x1072 4.64x107° 0.08
4 149.3 296.3 —~7.38x107 4.63x107° -0.20
5 147.1 296.6 —-7.32x107° 4.65x10™ 0.13
6 144.9 296.7 -6.92x107° 4.64x107° 0.07
SEI(E Average — - - 4.63x107° -
RSD (%) - - - 0.4 -

4.2 FIREREHGIE" Xe K18
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MR 2, £ 2 1, Rononn  Ranoos M EEFE SR PRI '™ Xe 5 Xe [ Xe FUAH, Ry «
Ryoo s WIRGHRESL AL K™ Xe 51 Xe [ Xe HAH, "™ Ny 327 P [R] 457 2895 BE A 8 40 AT 45 21
2 Ny 27 BRI 20 BV i e T 3

122 2 A0 XN TRIRE A 32 8 BRI 22 AR B AAS L TR IR T /s BR R 1 Xe 75 2, AHXH i
2£<0.056% , TEAX s 0 I B (B B3 FRL 2 N, R WA 7 v 55 i PRI o7 28 i R 12 1) 00 45 SR — B8, B A
R 8 R A T AE
4.4 RERMNEHREILHEETE

It Xe [FIOZASINSLIR X7 B AR Al oo IR T 75 BR R 0912 Xe BUANH 2 BEREATIPAL . 47 A5 IBOR
BRI Al A MR R AR L RROCE SR IR A (ST ) A a7 A 1 U5 280 2 ik B A ol AR ) g i 5K

|
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128X e concentration (x1076, V/V)

P 1 S [l e ] A5URE it e s BR TR 6 381 Xe AR LL 7 4
Fig. 1 Volume concentration of Xe in sample from

different time
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K2 PRI R S TR T /R B0 2 Xe [0 28 )50 T4

Table 2 Atomicity of '**Xe from tracer in sample by two analytical methods

12{—: ﬁjtt{k RSI 29/132 RSI 29/128 RMI 29/132 RMI 29/128 ( x 1];8,{\(/;%?“01 ) ( XIIZ(S){YSX;IOI ) RC]i?VXCTd{F:\%UOH

(%)

1 1.07 0.01 526.70 6.82 6.776 6.776 0.008

2 1.06 0.01 447.92 6.02 7.876 7.875 -0.012

3 1.06 0.01 383.71 4.74 10.48 10.47 —0.010

4 1.04 0.01 360. 68 5.03 8.633 8.633 —0.005

5 1.03 0.01 353.43 4.91 8.679 8.680 0.011

6 1.02 0.01 317.15 4.67 8.783 9.785 0.025

7 1.02 0.01 313.06 4.69 8.546 8.547 0.005

8 1.01 0.01 297.07 4.60 8.658 8.662 0.056

9 1.02 0.01 303.60 4.59 8.634 8.634 0.002

10 1.00 0.01 305.22 4.54 8.651 8.657 0.068

(ARG, FHFTA AR L E RS AR Xe S5FAER Xe BYLLE) :
sy _A p .&.VS.V9+V3. Ry .(RMC_RT).(1_7’D)"H'.( Rys o1 +
R 5 r V3 RD B RMC Wmfiﬁ—) RMSIZQ/IZS : RD RD129/128
oty S = ]
132/\,g . ( Rys _ R, ) (16)
> Rysizorns  Rrioios

NI

Hor R AHEEA IR EAIER ™ Xe RIAFR T RIIA R F0 5 0, W35 1R B/, TR
BFAPARE B AR (16) RHAFR R 2R 6 T, BAREE = IR HIEE ALIER AT Ryyno)1s » HIN 2 B 265 =
T R 15013 IR T Ryeing iz » B Ry/ (Ry=Rye ) — WAL T 1,505 =I5Z Ryyj00150 5 MR/, PRI TT
Z0WE S — IR O A ARG o AR AN A BEAR R R, 70 i T

55— TTURARE AR RFR R BE 0 AN 8 B, AR URAd A B BC AR SRR AN B 2 R 0. 33% , W56
— TR E AR EANIR A B T8 1.09%107

5 T IURTREE RS REANE E B, SR AR Sk BR AR I R 2 O 0. 01% , R i A B
RERL M 25 AT 0. 1% , BOHASHR A FEN 0. 1% 5 5 B2 5 0 AN BE— M0 0. 1°C, T 2 30 T AR X
A FEHR 0. 03% ; B RGAR T AN BEE 0. 12% , W55 300 A9 45 OB 1A 2 57720

w(R) P w'(Py)  W>(T) u’(V5) Vs« u?(V, u’(Vy)
[ (R;)} B P; : ¥ ;2) ¥ Vi * Vie(V, + vj)2 ¥ (Vy + V)7 =498 x10% (17)

S PUIPAL 7 S AT (16) AR B R 4R 5 S 0, BIASERE BE AT ITAL .y BT T
2 Z2 UM BT 25 e v B 388 3 00 s A ] BBURE U8k ) R i A AR 00 0 R4 T A A5 3145 L6 S8
G A E B 0. 4% I A8 BEFR 1% 355, — el rp 48 ORI BUR B 2 IR, i 2
WS NRE S RIS ZEm A — AR AR T I B 50 , 76 AN 2 BE PEAG B 8 m-i B RAE S, D) 26 py o
AN BT R

uZ((l - )7 _ . u’ (1)
((1_771)>5)2 - (1 -my)
S I B LI S S IO A D A e R A B — R o AR 3 B — S VR i A
BAE G AERE AR 3, 3R 3 Rygy0, 05 M AN S BERC, 2 H T ARG R 2 Xe 1O EBAR TR,
R 3 BB , 5 = TR E BE RS- J5 0 4. 17x107 585 TN S8 BE -5 S 1. 11107 35 S TR
HERERIF-T7 o 5. 40107, FIHIARIE D7 R Aok B T FRE AR ™ NGB E BE 0 12. 6% 45 A B
TN E BE AT, AF Bk A TR BRI Xe IIATHEEER 1.6% ,ME(EH 6. 776x10 mol
X bR R 1 1 107 mol 2t 4 ST Bt A X AR TN 8 B R 190 1222 AR TR 9 i S ST 11
TR R AT . DRI AR DT A A S R R B AR A 25 ATl DRI s A v

- =7.65x10" (18)
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5 & F 3 ARV i B )57 R0 e SR ) o (L

=R Table 3 Original measurements of isotope dilution method

A AR TR Bt S SR s T —Fhp for standard gas and sample

W R T 3 M R PR i (it
BRI TR, HIr il i XA, 4 % — .- e
T RIS, 2 A R 1 R A i v R A Ry s 28.37 0.17
SR REVC I RE, 76 PR A5 — 26 0 2 1 R 0.9811 0.10
IFAEF IR F B AR 5 PR AT — YL, . e e
RIFFINRE & 5 % B TR & 5 1Y R4 2% =5 B2 Le Ruysioo 1o 526.70 7.30
ik, BT S 6 0 26 05 47 4V sy i .82 0.80

R R RS AT Z MR AL ER AL R R L 2

b )37 28 9 2 2t 2 2 B R ) SRS 0 2 R 0 S 00 5 s 50 P 49 4% TR0 3% A = L, AT o o — ol
i MER S B DUAE A R IR T RIRAR AR R0 b HAR TR A2 3R i & i, X LE 7 AR T 65 ML R A3
F M BRI ZE AL IR OT AR B A IR 45 R LTS8 2 — 80, R SERIE ] 1 AT 05 4 T A7 P e
Mo ASTTEENS TP DR RCR AR I AL Dol INRE it 7 SR B IR AR 2 7 T RAT R A0OR,
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An Efficient Isotopic Dilution Method and Its
Application in Tracing Technology

FANG Sui, LI Zhi-Ming, XU Jiang, WANG Wei, ZHAI Li-Hua, DENG Hu, WEI Guan-Yi~
( Northwest Institute of Nuclear Technology, Xi'an 710024, China)

Abstract In conventional isotopic dilution method, when target isotope in a sample is influenced by the
tracing material, it should be measured includes not only the isotope ratios of the mixture of dilution and
sample, but also that of the original sample. In case that sample is insufficient, or measuring time is limited ,
the isotope dilute method meets its embarrassment. In this study, an efficient quantitative isotopic dilution
method was provided, in which the measurement of the isotope ratios in the sample was unnecessary. This
method had particularly advantage on reducing sample consumption, simplifying the measurement procedure
and decreasing the influence of memory effect, which greatly improved the efficiency of the measurement. The
six measurements showed that xenon standard gas was used to verify its applicability, which provided a bias of
less than 1% to the nominal value and a relative standard deviation (RSD) of 0.4% . The measurement result
was completely consistent with the value of conventional isotope dilution. In tracing experiment with '**Xe,
despite of the interference of natural xenon, *Xe of tracer was precisely determined. The diffusion curve
which was drawn by '**Xe, also accorded with the rule of gas diffusion in the closed space. This method was
suitable only for elements that with three or more isotopes.
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