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Se 7*Se  *Se ( Cambridge Isotope Laboratories )
99.42% 99.69% 99. 80% - 18 &
99.99% Se /™ Se( S1)  *Se/™Se( S2)
3 Rog6:2.7748 2.5714 2.5023 Ry, 0.97628 0.93580 0.86475.
2.2
400 pg/L Se MCACP-MS Se 1 o
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9 Table 1 Measurement condition of selenium isotope ratio with multi-collectors( MC) —
. ICP-MS
6 T As RF power 1.35 kW Sample input 100 wL/min
o P As .
e Cool gas 13.5 L/min oy o position ( Axial) 3.2 mm |
Intermediate gas  1.20 L /min o H, 0.15 mL/min
; Nebulization gas ~ 0.75 L/min Collision gas 1 00 mL/min
Br
o H3 HS 79(®Se'H)  81( *Se'H)
2 o
3 block block 10 cycle cycle 10 s.
2 MCHCP-MS
Table 2 Arrangement of Faraday cups for measurement of selenium isotope ratios with MC4CP-MS
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Fig.1 Influence of RF Power on **Se” signal intensity and
Kog50 factor Fig.2 Influence of axial position of torch on ®Se* signal
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Fig.4  Influence of the flow rate of Ar collision gas on Fig.5 Influence of the flow rate of H, collision gas on
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. 80g, - . . .
W Ky, A.  Oe intensity. B Ky, A %S intensity.
o GBW( E) 080215 SRM3149
(3 SRM3149 GBW(E) 080215
8O (8%70 = (RE[IP /RS —1) x1000)  —4.78%o0
3 GBW( E) 080215 SRM3149
Table 3 Corrected value of selenium isotope ratios in GBW ( E) 080215 and SRM3149
Sample 82/76 80/76 78176 77176
GBW ( E) 080215 0.953808( 39) 5.39819( 15) 2.570037( 64) 0. 823220( 20)
SRM3149 0.958385( 41) 5.41911( 15) 2.575810( 23) 0.824909( 17)
Note: ( The numbers in brackets are the standard uncertainty) o
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Analysis of Mass Bias in Measurement of Selenium Isotope with Multi—
collectors Inductively Coupled Plasma Mass Spectrometry

REN TongXiang' LU Hai' WANG Jun"' HE Xin-Yu* ZHOU Tao'
'( National Institute of Metrology ~Devision of Metrology in Chemistry Beijing 100013)
*( Beijing University of Chemical Technology Beijing 100029)

Abstract The source of mass bias in collision cell-multi-eollectors inductively coupled plasma mass spectrom—
etry ( MCHCP-MS) was investigated by varying instrumental parameters. RF power and torch positions were
proved to be the main sources caused mass bias and the flow rate of collision gases had little influence on the
isotope ratio. The optimized measurement conditions to analyze isotope ratios of selenium were developed
under these conditions the precision of measured ratio Ry, s can reach to 0.0043% . The isotopic composition
of samples GBW( E) 080215 and SRM3149 was analyzed with two selenium correction samples prepared by
metrological method and based on the relationship that normalized mass bias factor was linear to the average
atomic mass of the couple isotopes. Scaling to the value of Ry, in sample SRM3149  the §*'"° measured for
GBW( E) 080215 was —4.78%o.
Keywords  Collision cell-multi-collection inductively coupled plasma mass spectrometry; Mass Dbias;
Selenium; Isotope ratio
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