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Table 1  Preliminary results of Ti isotope composition for three

different solutions

Ti TR 8T &¥Ti §%™Ti 8T
i1 2.11 -1.59 -1.06 -0.54
(destf a4 Jm T BB ) ’ ’ ’ ’
Ti-2
-2.24 -1.69 -1.13 -0.55
([ Alfa 23 7])
Ti-3

-1.44 -1.10 -0.74 -0.37
(9% High — Purity Standards 2+ )
g y A

1.2 RhrEis i hiles /3
Rk 111 i 55 S R s /N 8 e s B R M 4
IR e T BT 3 o Alfa Ti BOTRIRE
PRIFER IR =L IR —41t 5 ), 2300 500 mL, 45 - 5873
RAE, 22 PRV A, B9 10 mL, 5% Ti
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Table 2

Variance analysis for homogeneity inspection of

reference sample

b} 0, »n 53 0 vy 57 F o F(v,m)
5°Ti 0.118 0.00392 0.069 0.00496 1.26
§Ti 0.070 0.00234 0.035 0.00253 1.08 > 0
§*¥Ti 0.044 0.00145 0.018 0.00130 0.89 ’
YTi 0.041 0.00135 0.012 0.00082 0.61
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Table 3 Measurement data of §Ti in 30 months

B/ H 8T/ %o 8¥Ti/%0  8%Ti/%o 6T/ %o
4 -2.20 -1.67 -1.11 -0.54
8 -2.24 -1.69 -1.13 -0.57
12 -2.18 -1.65 -1.11 -0.56
20 -2.19 -1.66 -1.11 -0.56
22 -2.21 -1.67 -1.12 -0.56
30 -2.19 -1.65 ~1.11 -0.56
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Table 4  The stability test of reference sample

LR b bo s s(hy) togsaxs(hy) s
8T 0.000949 -2.22  0.02293 0.001056  0.00293 0.032
YT 0.000777 -1.68 0.01297 0.000597  0.00166 0.018
% 0.000299 -1.12  0.00946 0.000436  0.00121 0.013
8T 0.000307 -0.56 0.01424 0.000655  0.00182 0.020
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Table 5  Multiple measurement data of Ti isotope composition for reference samples (unique laboratory)
51 WlE 5 2 llsE 553 Wl SFHE

Fe g
ST YT §¥Ti 87T 80T sPTE T 8V 8T YT 8P YT §FTE 8T 8T 8T
1 214 —1.66 —1.11 —0.59 —-2.15 —1.62 —1.12 —=0.62 -2.12 —1.62 —1.05 —0.50 —2.14 —1.63 —1.09 —0.57
2 9 227 —1.71 =1.18 -0.60 -2.32 —=1.73 —1.10 -0.53 -2.12 —1.62 —1.05 —0.54 -2.24 —1.69 —1.11 -0.56
3 13 -2.27 —1.70 —1.16 -0.60 -2.18 —1.65 —1.11 —0.58 -2.20 —1.72 =1.09 -0.51 -2.22 —1.69 —1.12 -0.56
4 15 -2.25 —1.69 —1.12 —0.54 -2.19 —1.68 —1.13 —0.60 -2.24 —1.68 —1.14 —0.57 -2.23 —1.68 —1.13 —0.57
5 32 -2.25 —1.68 —1.12 =0.58 -2.16 —1.61 —1.11 —-0.60 -2.30 —=1.70 —1.15 -0.63 -2.24 —1.66 —1.13 —0.60
6 42 2229 —1.76 —1.18 -0.60 -2.26 —1.72 —1.16 -0.62 -2.28 —1.77 —1.16 -0.62 -2.28 —1.75 —1.17 -0.61
7 44 -2.20 —1.66 —1.11 —0.56 -2.26 -1.67 —1.15 —0.57 -2.29 —1.75 —1.16 -0.63 -2.25 —1.69 —1.14 —0.59
8 51 -2.25 —1.70 —1.16 -0.56 -2.27 —=1.70 —1.17 -0.62 -2.22 —1.70 —1.13 —0.58 -2.25 —1.70 —1.15 -0.59
9 54 -2.31 —1.77 =1.18 -0.58 -2.19 —1.61 —1.10 -0.58 -2.27 —1.66 —1.15 —0.54 -2.26 —1.68 —1.14 —0.57
10 57 -2.24 -1.66 —1.12 -0.56 -2.20 —1.68 —1.11 —0.55 -2.34 —1.70 ~1.19 ~0.63 -2.26 —1.68 —1.14 —0.58
11 60 -2.29 —1.74 —1.18 —0.61 -2.16 —1.63 —1.10 —0.54 -2.32 —1.78 —1.20 -0.62 -2.26 —1.72 —1.16 -0.59
12 66 -2.29 -1.76 —1.18 -0.58 -2.23 —1.66 —1.10 ~0.52 -2.36 —1.71 —1.14 —0.57 -2.29 —1.71 —1.14 -0.56
13 79 -2.35 —1.76 —1.19 —0.64 -2.21 —1.70 —1.11 —0.54 -2.37 —1.75 —1.17 —0.59 -2.31 —1.74 —1.16 -0.59
14 8 -2.30 —1.74 ~1.18 —0.58 -2.25 —1.71 —1.16 ~0.58 -2.19 —1.65 ~1.09 —0.60 -2.25 —1.70 —1.14 —0.59
15 96 -2.32 —1.71 —1.18 —0.61 -2.35 —1.80 —1.19 —0.60 —-2.21 —1.65 —1.13 —0.56 -2.29 —1.72 —1.17 -0.59
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Table 6 The analytical data of Ti isotope composition for reference samples

SR B 1 R E 55 2 WE 53 WE FI{E

pi=u=i

ETe 7 SOTi 8%Ti &®Ti 67T 8T 8¥Ti &®Ti 67T 8 Ti &%Ti 8%Ti 6T 8 Ti 8¥Ti 8%Ti 6T
2 -2.25 -1.68 -1.12 -0.58 -2.16 —-1.61 —-1.11 -0.60 -2.30 —-1.70 —-1.15 -0.63 -2.24 -1.66 -1.13 -0.60
@ 42 -2.29 -1.76 -1.18 -0.6 -2.26 -1.72 -1.16 -0.62 -2.28 -1.77 -1.16 -0.62 -2.28 -1.75 -1.17 -0.61
66 -2.20 -1.68 -1.11 -0.56 -2.26 -1.67 -1.15 -0.57 -2.29 -1.75 -1.16 -0.61 -2.25 -1.70 —1.14 -0.58
15 -2.23 -1.64 -1.15 -0.53 -1.97 -1.51 —-1.07 -0.52 -2.29 -1.71 —-1.17 -0.56 -2.16 —-1.62 —-1.13 -0.53
@ 54  -2.05 -1.61 -1.09 -0.51 -2.07 -1.57 -1.11 -0.53 -2.24 -1.63 -1.16 -0.58 -2.12 -1.60 -1.12 -0.54
86 -2.24 -1.70 -1.13 -0.58 -2.08 —-1.63 -1.08 -0.55 -2.35 -1.75 -1.21 -0.61 -2.22 —1.70 —1.14 -0.58
32 -2.32 -1.75 -1.15 -0.58 -2.44 -1.80 —-1.20 -0.63 -2.25 —-1.65 —-1.14 -0.55 -2.33 —-1.73 -1.17 -0.59
®@-1 44 -2.44 -1.81 -1.22 -0.61 -2.32 -1.71 -1.15 -0.57 -2.41 -1.75 -1.20 -0.61 -2.39 —1.76 -1.19 -0.59
79 -2.47 -1.84 -1.23 -0.64 -2.27 -1.62 -1.10 -0.55 -2.46 —1.81 -1.22 -0.61 -2.40 -1.76 -1.18 -0.60
9 -2.13 -1.6 -1.06 -0.54 -1.99 —1.52 -0.99 -0.49 -2.32 -1.76 -1.18 -0.61 -2.15 —1.63 -1.08 -0.55
@-2 57 -2.20 -1.63 —1.11 -0.63 -1.94 —1.44 -0.98 -0.52 -2.22 —-1.64 -1.09 -0.56 -2.12 -1.57 —-1.06 -0.57
96 -2.07 -1.56 -1.05 -0.53 -2.10 -1.56 —-1.05 -0.54 -2.26 -1.65 -1.09 -0.53 -2.14 -1.59 -1.06 -0.53
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Table 7 Certified values and uncertainty from certified values

VN T/ %o §¥Ti/%o  8%Ti/%o 8 Ti/%o

for reference samples

Uy, 0.032 0.014 0.011 0.0084

EHTRE WiH 8T/ %0 §°Ti/%0 §Ti/%0  87Ti/ %o Uy, 0.032 0.018 0.013 0.020
R () 226  -1.70 -1.14 058 U 0.0534 0.0340 0.0239 0.0137

P FREE(s)  0.027  0.024  0.017  0.017 Uern 0.070 0.041 0.029 0.026
T ORBEE (Ug) 003 0.02 0.024  0.014 Ue 0.140 0.082 0.058 0.051

EAE(N) 14 14 14 14
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Preparation and Certification of A Titanium Isotopic Standard Solution

TANG Suo-han, LI Jin, WANG Jin-hui, PAN Chen-xu
(Key Laboratory of Isotopic Geology, Ministry of Land and Resources; State Key Laboratory of Continental
Tectonics and Dynamics; Institute of Geology, Chinese Academy of Geological Sciences, Beijing 100037, China)

Abstract; Titanium isotopic compositions have been used to elucidate geochemical and cosmochemical processes.
Until now, no Ti isotopic reference material has been reported worldwide , which imposes restriction upon analytical
method establishment and laboratory quality control. In this paper, a newly prepared Ti isotopic standard solution is
introduced. Ti element standard solution offered by the Alfa Company from U. S. A. was chosen as the starting
material, based on the comparison of Ti isotopic measurement results of 3 commercially available Ti element
standard solutions. The preparation of the new standard solution was strictly followed using the stipulation on
reference material of the metrological technical standard of state, including homogeneity and stability tests, and
certification analyses. 150 bottles of the solution were prepared, among which 15 bottles were selected randomly for
homogeneity test and no detectable heterogeneity was found by F test. The stability inspection through 30 months
indicated no significant changes on 8Ti values. The certified values and uncertainty at the 95% confidence level
were shown to be: §°Ti = =2.23%0 +0. 14%0, §*Ti= —1.67%0 £0.09%0, §*Ti= —1.13%0 +0.06%0c and 6" Ti
= —0.57%0 + 0. 05%0. This newly certified standard solution can be used to calibrate instruments and verify
analytical quality in Ti isotope measurements, and compare inter-laboratory data.

Key words: titanium isotopes; standard solution; certified value
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