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The preparation of reference material for titanium isotope measurement
of basalt

TANG Suo-han, LI Jin and YAN Bin
(Institute of Geology, Chinese Academy of Geological Scicnces, Key Laboratory of Isotopic Geology, Ministry of Land
and Resources; State Key Laboratory of Continental Tectonics and Dynamics, Beijing 100037, China)

Abstract: Isotopic reference materials are crucial to isotopic measurement, and isotopic compositions of reference
materials constitute basic parameters for isotopic measurement. This paper deals with the new reference material
with basaltic matrix for Ti isotope measurement. The preparation of the reference material strictly followed the
relevant metrological technical standard stipulated by the state, which included homogeneity and stability tests
and certification analyses. The certified values and uncertainty at the 95% confidence level were 87 Ti(%0) =
~0.53%£0.07, 8 Ti(%)=—1.05£0.09, 8 Ti(%)=—1.57+0.16 and 8 Ti(%0) = —2.10+0.18. This
newly certified reference material can be used for assessment of isotope fractionation during chemical separation
of geological samples instrumental calibration in Ti isotope measurements, and data quality evaluation in the
whole process of sample preparation and isotope measurement.
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MC-ICPMS

Ti

1

SSB standard-sample bracketing approach Table 1 Variance analysis for homogeneity inspection
Zhu et al. 2002 Ti of reference samples
F
Q> V2 S, Qv Sy F ¢
Y1 Y2
Ti S'Ti 3Ti 0.041 0.0026 0.060 0.0040 1.57
i 46 U STi 0.121 0.0076 0.124 0.0083 1.09
= - X 16 15 2.35
Ti ™Ti Ti T L >1000 S9T 0.156 0.0097 0.233 0.0155 1.60
i= 47 48 49 50 SO 0301 0.0200 0.373 0.0249 1.24
NIST 3162-a Ti
-5C
2 20C 50T Ti
2.1
16
0.2 mol L Ti JJF1343-2012 2012
1 png mL MC-ICP-MS 37 Ti 230
MTi YT 0 Ti
F 2 30 %o
? & 37 Table 2 Measurement data of 8Ti in 30 months
BREEU 3*7Ti 3*Ti 3T 3T
m N =3n, Q =3n X, - 6 ~0.53 ~1.07 ~1.61 —2.13
ol ., N 10 -0.53 ~1.04 ~1.58 -2.10
X, Qz:E?I-EIXZy—Xi 5 Vi 12 ~0.54 -1.06 ~1.59 -2.12
_ ! 7]\’]’ { F=S, S 14 ~0.56 -1.09 ~1.65 -2.19
o VAR — o1 D2 20 ~0.56  —1.11 ~1.67 2.2
Qi vy Qv X; 2 ~0.56 ~1.09 ~1.65 ~2.21
m N n 30 -0.55 -1.09 -1.63 -2.19
Sy Sz
Vi Vo Q a=95% 2 x y
F Fa v; v, 2003 by
F<Fa Vi Vo ]7() S S bl
1 i 0T 3
T T F Fa vi v, 3 1011 <to95 »-1s by
Ti t 95%
2.2 t
=30 st=sb t
3
Table 3  Analytical results for stability inspection of reference samples
by bo s by toos3 s by S
3 Ti —0.001 089 -0.53 0.01143 0.000 569 0.001 46 0.017
¥ Ti —0.001 089 -1.06 0.020 95 0.001 042 0.002 68 0.031
3Ti —0.002 228 -1.59 0.030 75 0.001 530 0.003 93 0.046
OTi —0.002 822 -2.12 0.038 32 0.001 906 0.004 90 0.057
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Table 4 Multiple measurement data of Ti isotope composition for reference samples unique laboratory
1 2
37Ti 3T 3T 3T 3T 3T 3Ti oOTi 3T 3T 3T 3Ti
1 7 —0.48 -0.92 -1.36 -1.95 -0.45 -0.93 —1.44 —=2.00 -0.47 -0.93 -1.40 -1.98
2 8 -0.52 -1.09 -1.6 -2.12 —0.52 =1.02 —1.54 -2.03 -0.52 -1.06 -1.57 -2.08
3 10 -0.53 -0.95 -1.52 -1.97 -0.6 -1.19 —-1.74 —-2.34 -0.57 -1.07 -1.63 —-2.16
4 11 -0.5 -0.93 -1.42 -1.92 -0.59 -1.03 -1.65 -2.18 -0.55 -0.98 -1.54 -2.05
5 14 -0.6 -1.07 —-1.65 -2.15 —0.54 -1.08 -1.61 -2.12 -0.57 —1.08 -1.63 -2.14
6 16 -0.57 -1.03 -1.55 -1.96 =0.49 -0.98 —1.48 —1.94 -0.53 —-1.01 -1.52 -1.95
7 20 -0.53 1.07 —-1.62 -2.09 -0.53 -1.12 —1.68 —2.26 -0.53 -1.10 -1.65 —-2.18
8 23 -0.53 -1.07 -1.62 -2.08 -0.64 -1.16 -1.7 -2.32 -0.59 -1.12 -1.66 -2.20
9 24 -0.49 =1.03 -1.54 -2.05 -0.51 -0.82 —1.36 -1.82 -0.50 -0.93 —1.45 —-1.94
10 32 -0.53 -1.04 -1.59 -2.1 —0.63 —-1.14 —1.68 -2.29 —0.58 —-1.09 —1.64 -2.20
11 40 0.47 -0.96 —-1.42 -1.89 -0.42 -0.9 -1.38 —1.84 —0.45 -0.93 -1.40 -1.87
12 42 -0.52 -0.96 —1.44 -1.88 -0.43 -0.93 —1.42 -1.89 —0.48 -0.95 —1.43 -1.89
13 44 -0.53 —1.08 —-1.62 -2.14 —0.45 -0.93 —1.41 -1.89 -0.49 -1.01 —-1.52 -2.02
14 45 -0.53 -1.07 —-1.58 -2.13 —0.48 -1.02 -1.55 -2.04 -0.51 -1.05 -1.57  -2.09
15 46 -0.6 -1.05 -1.71 -2.28 -0.56 -1.02 -1.69 -2.18 —0.58 -1.04 -1.70 -2.23
16 52 -0.63 -1.19 -1.76 -2.27 —0.51 -0.92 -1.44 —-1.85 -0.57 -1.06 -1.60 -2.06
2.3.2 12
Grubs
Cochran
Shapiro-Wilk
2.3.3 2.3.4
16
2001 2006
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Table 5 Analytical data of Ti isotope composition for reference samples
1 2 3
3T T 8T S'Ti §TTE 8TE 8¥TE 8T YT OMTH S¥TH 8VTH SYTi 8%Ti SMTi VT

14 -0.60 -1.07 —=1.65 —2.15 —0.54 —-1.08 —1.61 -2.12 -0.57 —1.08 —1.62 —2.14
1 16 -0.57 —-1.03 -1.55 -1.96 —0.49 —-0.98 —1.48 —-1.94 -0.53 —-1.01 —-1.53 —-1.96

-0.57 -1.08 —1.63 —2.14

-0.53 -1.01 -1.52 —-1.95

52 -0.56 -1.08 —1.67 —2.22 —=0.51 -0.97 -1.47 -1.92 -0.53 —-1.02 —1.55 -2.04 -0.53 —1.02 —1.56 —2.06
7 -0.56 -1.15 —-1.64 -2.36 -0.49 -1.01 -1.5 -2 —0.55 —1.12 —1.62 —2.26 —0.53 —-1.09 —1.59 —2.21
2 20 -0.53 -1.02 -1.53 -2.08 -0.52 -0.98 —-1.6 —-2.08 —0.57 —1.13 —1.55 —2.18 —-0.54 —-1.04 —-1.56 —2.11
42 -0.54 -1.06 —1.53 —2.24 -0.55 —-1.13 —-1.75 —-2.32 -0.52 -1.03 —-1.55 -2.01 —0.54 —-1.07 —-1.61 —2.19
8 -0.53 -1.06 —-1.6 —2.15 -0.53 —-1.08 —-1.58 -2.19 -0.58 —-1.08 -1.6 —-2.21 -0.55 —1.07 —1.59 —2.18
3 45 -0.53 -1.08 -1.63 —-2.22 -0.54 -1.02 -1.62 —-2.1 —-0.61 —-1.13 —-1.67 —2.26 —0.56 —1.08 —1.64 —2.19
46 -0.56 —1.09 —-1.66 —2.25 -0.57 -1 —-1.59 -2.14 -0.57 —1.15 —-1.71 -2.34 —0.57 —1.08 —1.65 —2.24
11 -0.47 —1.01 —1.45 -1.93 -0.49 —1.06 —1.45 —-1.97 —0.46 —0.97 —1.44 —1.88 70,47*—1,01 —1.45 —-1.93
4 23 —-0.45 -0.98 —-1.48 —-1.99 -0.51 -0.96 —1.42 -1.91 -0.52 -1.06 —1.58 —2.06 -0.49 —1.00 —1.49 —-1.99
44  -0.50 —1.02 —1.46 —1.94 -0.52 —1.05 —1.56 —2.01 —0.47 —1.01 —-1.49 -1.98 -0.50 —1.03 —1.50 —1.98

6 %0 7 %0
Table 6 Certified values and uncertainty from certified Table 7 Uncertainty of reference samples
values for reference samples 8'Ti o Ti 3 Ti T
o e o om0 009
X -0.53 —-1.02 ~-1.56 -2.06 U thar 0.018 0.030 0.035 0.049
s 0.04 0.06 0.10 0.12 Ucrm 0.036 0.047 0.079 0.090
Gy 0.03 0.04 0.05 0.06 Uc 0.07 0.09 0.16 0.18
N 16
X -0.53 -1.05 —-1.57 —2.10 3
s 0.03 0.03 0.06 0.11
U char 0.02 0.02 0.03 0.06 GB15000

N 12

JJF 1343-2012

GB
T15000.3-2008 1SO Guid35 2006
Uchar Ubb
Uits UCRM
Uc
7 Ubb = -

n'?2 Ug=st Upu= Uh+ Ui+ U3, '2
Ue=k Uy k=2
3Ti % = —0.53
£0.07 8 Ti % = —1.05+0.09 Ti % =
—1.57+£0.16 8 Ti % = —2.10+0.18
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