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Strontium (Sr) commonly exists in rock, groundwater, soil, plants, and animals. The Sr isotope ratio offers
important information as a tracer on nature because the Sr isotopic composition is not fractionated by any bio-
logical process in these ecosystems. Hence, Sr isotope ratio has been used in several studies on tracing the Sr
source for contaminated sites and human migration. In this study, we developed a separation method for Sr
content, and then improved Sr isotope analysis using multi-collector inductively coupled plasma mass spec-
trometry (MC-ICP-MS). A powdered rock standard (NIST 2710a) was used to determine the removal of inter-
ference elements (Rb and Ca) and the recovery rate of Sr content. The results ranged from 98% to 106%.
Additionally, three standard samples (NBS 987, IAPSO and NIST 1486) were analyzed to evaluate the pre-
cision and accuracy of the results. The measured ®’Sr/%Sr ratio for all the samples were consistent with the
reported values, within an error. These results indicate that our established Sr separation and Sr isotope mea-
surement methods are reliable and can hence be useful in the fields of environmental and forensic sciences.
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Table 1. Instrumental conditions of MC-ICP-MS for Sr
isotope analysis

Instrument setting wet plasma
RF power 1300 W
Acceleration voltage 6000 V

Coolant gas flow 13.0 L/min
Auxiliary gas flow 0.8 L/min

Cone Ni
Analyzer pressure 6.0x10" mbar
Sample introduction

Desolvating system DSN=100
Nebulizer type GE micromist nebulizer
Nebulizer pressure 35.0 psi
Sample uptake rate 100 uL/min
Spray chamber temperature 110°C
Membrane temperature 110°C
Hot gas flow 0.27 L/min
Membrane gas flow 3.70 L/min
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Table 3. Sr separation procedure using Sr resin

Procedure Solution Volume
Washing DW 8 mL (4 mL x 2)
Washing 1M HNO; 8 mL (4 mL x 2)
Washing 8 M HNO; 8 mL (4 mL x 2)
Conditioning 8 M HNO; 4 mL (4 mL x 1)
Sample loadng 8 M HNO; 1 mL (1 mL x 1)
Rb removal 8 M HNO; 12 mL (4 mL x 3)
Ca removal 1M HNO; 16 mL (4 mL x 4)
Sr elution DW 8 mL (4 mL x 2)
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Fig. 1. Separation elution graph of Rb, Ca, and Sr elements
showing 103%, 106% and 98% recovery, respect-
ively.
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Fig. 2. ¥’Sr/%Sr values (n=3) in NBS 987 (a) and IAPSO (b) for various Sr concentrations (5, 25, 50, 100 and 200 pg/
L). The red lines indicate the certified value (a) and reported value (b).
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Fig. 3. ¥Sr/3Sr values (n1=20) of NBS 987. The red line indicates the certified value (¥’Sr/%Sr=0.71034) and the dotted
lines are its minimum and maximum values. Both the precision and accuracy are less than 0.01%.

Table 4. The measured and reported 3Sr/*Sr values of various standard materials

SRM Name Measured value in this study Reported value
NBS 987 0.710251+0.00082 (n=20) 0.710247+0.00011 (n=24)
IAPSO 0.709213+0.00005 (n=10) 0.709210+0.00001 (n=10)
NIST 1486 0.709224+0.00003 (n=2) 0.709285+0.00001 (n=3)

NIST 2710a 0.710152%0.00001 (n=2) -
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