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Abstract: To improve the sensitivity of an inductively coupled plasma mass spectrometer
(ICP-MS), the analytes ions must be transmitted from the plasma through the interfa-
cial region as efficient as possible. Understanding transport behaviors of analytes from
the plasma through the sampling cone require knowledge of analytes spatial distributions
at the tip of the sampling cone. Relying on laser induced fluorescence technique, the
temperature variations of the plasma and spatial distribution of barium at the tip of the
sampling cone of an ICP under a seris of experimental conditions were investigated. The
result shows that ICP incident power and nebulizer flow have significant impact on the
atomization and ionization of analytes. However, higher ICP incident power does not
mean higher efficiency of analytes reaching the sampling cone. The results can provide

some guides to design improvement of a commercial ICP-MS.
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Fig. 1 Schematic of experimental setup
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Table 1 Instrumental operating conditions of ICP
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Fig. 2 Demonstrated signal of barium ground state ions

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

B DS ST TR 4 ICP-MS BURR 4 11 Y 25 (8] 43 77 85

2 BHROW

BT RIREZ R B RFE ST ER
Pl TR K g, O B
Wi S 58 2% 14 T & A A Ak, 4 B RS A 42 B Y BE
BR/NTF 10 mm, B E CHURE #E O
] 25 A, AN 55 Bk 43 B L 8 BBORE 4 O T O
0~9 mm 715 BBl P9 49 25 £k A7 50, HY T BRURE 4 44 ik
¥ g T 5 A A B R B Sk P B 1 AR K TT R
2.1 MEFREBFHFOLHEESLSE

ICPH B AHEMBEFABFNLE, &
ICP W&k R FhkaE TR, —
JBCE B0 5 R F Ak YR B B R B R B R AR 2T
HTPRERFHALEEIEEAGRBE ERR
P A 2R BB, LT b 0 {1 L e g 06 £ L A
BRI RTHE 3,
2.2 SHRMEREASTKENZME

ICP 2 38 Jo 55 4k S0t 3 7N 1EL B iy BURE 4 T

14 53 AR T 23 18] 23 A7, T L BE % B A% 45 85 114
T BE B R TR RL T ) DS . AR SEIR BT T 9
TLRED PSR T KIS T 12 6 5
GRATHE 4. EHRRBREELIAEAF
i, #EA ICP B Bk 7 R B A . X4
1R B A7 7E — 22 B 22 I O B340 SO o 19 A2 Ak

1.0F
—FF

o 08F M
i I 77 75 S
0.6 TRaAET
iﬂg
*TJ 0.4}
m /“'""
=02 ezl "

0.0 anag A s phonncpind

0 1 2 3 4
441N H/mm

W DN 1250 W EARME N 1. 07 L/min
3 MEFRETHZES

Fig.3 Spatial distribution of barium atoms and ions
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Fig. 4 Axial distribution of barium ground state atoms (a),

ground state (b) and metastable ions (c) under different ICP operational conditions
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Fig. 5 Ratios of metastable ions and ground state ions

under different operating conditions
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Fig. 6 Spatial distributions of ground state atoms

under a series of nebulizer flows
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