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Table 1 Operating conditions of 193 and 213 nm LA-ICP-MS

Laser system ArF excimer laser Nd: YAG solid state laser

Wave length/nm 193 213

Pulse width/ns 15 3

Energy/m] 70 0.2

Repetition rate/Hz 8 8

Spot size/ pm 32 32

Pulses 400 400

Ablation duration/s 50 50

Ablation cell gas flow/ (L - min~! He) 0.3 0.6

ICP-MS Agilent 7500a ICP-QMS Finnigan element 2 ICP-HRMS

RF power/W 1350 1250

Makeup gas flow rate/ (L + min ! Ar) 0.70 0.730

Auxiliary gas flow rate/(L - min~! Ar) 0.80 0.710

Plasma gas flow rate/ (L - min~' Ar) 15.00 15.74

Integration time/ms 10 Na, Si, Zr: 1 ms; Mg, Al, Ca: 2 ms; others; 5 ms
Isotopes 9Be, BNa, P Mg, 7 AL, PSi, 2Ca, “Sc, “Ti, 9V, Mn, P Co, ©Ni, Zn, "' Ga, ¥Rb, ¥sr, ¥Y,

%ZI, 93Nb, ()SMO, 133(:5, 137Ba, 139La, 140C6, 141PI", 146Nd, 1475111, ISIEU, 157Gd, 159Tb, 163Dy,
]65Hn, |66Er, ]69Tm, I72Yb, ]75Lu, I78Hf, ISITa, ]SZW, ZOSP}J, BZT}], 238U

Detector Dual( pulse and analog)
AATEIT A BT BEP A 46 B ( DBD) SR A - Al e e 1 R, %€ E K 70 mm, {RIE
K DBD % H Z 5 IR AL AT I AAE, Sk _
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e, i 22 5NZEE— S LA 1L AR A R oy
FER RIS S G s LA TE b, A

AL R I A
S AN B T ORI LRI (5, 7 30 e\

W) . HLJE (3500, 4000 F14500 V) FILEE X 8f K 5 He carrier gasin [ = |
(10, 20 #1130 mm) X} DBD Jit B 43514 K2 LA-ICP-MS —%
SIMHE SR, BEPED)R 30 W, HLJE 4500 V 1)

Ablation cell

Fig.1 Schematic diagram of the dielectric barrier
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[EBE 1. 5 mm A EAETR A4 (IR T B R T 2 mm 3. power supply; 4. quartz tube;

i, DBD ANAETE#5HL). DBD 2 & id PVC {44 5. discharge gap(1.5 mm).
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Fig.2 Profiles of the time resolved signals in 193 nm ArF LA-ICP-QMS(A, B) and 213 nm
Nd:YAG LA-ICP-HRMS(C, D) with normal(A, C) and DBD modes(B, D)
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Fig.3 Comparison of signal intensities in 193 nm(A) and 213 nm(B) LA-ICP-MS systems
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nm FOERGARXT T 193 nm FO6 A B BRI AR, Zoad DBD B FE A B RO A R
( > 150 nm) Zff 00T FHL B B/INBORE, (A /D 5 A0/ NBURLB A BE B, DRI TR 15 5 ik AR 4k
AR, HBERHE S sh R RS LAk .
2.3 SMESHEEENZIT
7% %2R H DBD BT 5 405 5ok %6 BE A S2 ), ZEARTR] Y LA-ICP-MS TAE 54 a7 H & 50
55, LT 3 il i 7e 2 A {5 5 B A AR PR 22 (RSD) . SEIRZE SRR B, 7€ DBD X R 407
(EE 0K B RS DL B e | WKl 4 s, %FT 193 nm LA-ICP-MS £%t, 164 M T il T E 4007
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193 nm LA-ICP-MS R%t, i JCE HTE 5500 B 0 F- 200 % B nT 215 2. 55% . %FF 213 nm LA-ICP-MS
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Fig.4 Comparison of signal precisions in 193 nm(A) and 213 nm(B) LA-ICP-MS with normal and DBD modes
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Fig.5 Comparison of elemental fractionation index in 193 nm(A) and 213 nm(B) LA-ICP-MS systems
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New Strategy Based on Dielectric Barrier Discharge Under Atmospheric
Pressure to Inhibit Elemental Fractionation Effect in LA-ICP-MS

ZHANG Lu-Yuan'?, HU Sheng-Hong'">* , HU Zhao-Chu®, HU Ming-Yue,
GUO Wei'?, LIU Yong-Sheng’
(1. Key Laboratory of Biogeology and Environmental Geology of Ministry of Education,
2. State Key Laboratory of Geological Processes and Mineral Resources
China University of Geosciences, Wuhan 430074, China;
3. National Research Center for Geoanalysis, Beijing 100037, China)

Abstract A new strategy based on a house-made dielectric barrier discharge ( DBD ) device to inhibit
elemental fractionation effect was developed. The DBD device was connected in between laser ablation cell and
ICP torch. The aerosols induced by laser ablation were preionized in the DBD and the particle sizes of aerosol
were decreased. The results indicate that elemental time-resolved signals are less fluctuant in DBD mode than
normal mode during the laser ablation processes. In the ArF excimer 193 nm LA-ICP-MS, the average
precision of signal intensities (RSD, n =3) with DBD mode and normal mode was 1.46% and 4.01% ,
respectively, and the signal intensities were reduced within 15% . While the average precision and signal
intensities were found no significant change in presence and in absence of the DBD device for the 213 nm
LA-ICP-MS. No obvious change was obtained for the elemental fractionation index in the 193 nm laser ablation
system with the DBD device. The elemental fractionation index was closer to 1 with the DBD for 213 nm
LA-ICP-MS. The results demonstrate the elemental fractionation effect was inhibited availably with the DBD
device.

Keywords LA-ICP-MS; Elemental fractionation effect; Dialectical barrier discharge( DBD)

(Ed.: A, G)



