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1 LA-ICP-MS ARG TARAM M SH
Table 1  Operation parameters of laser ablation-inductively coupled plasma-mass spectrometry ( LA-ICP-MS)

ot EAE S8 Bufe ICP-MS {23 1E S 5L Hfe
Parameters of laser ablation Value Parameters of ICP- MS Value
HOGI K Laser wavelength (nm) 213 FHIRLIZR RF power (W) 1400
28 R AR [] VA 1 A= g2 — :
Blank acquisition time (s) 10 REHSJE Cooling gas (L/min) 15
e 3 1N RE -
il A = . s . . {55 REITTX 1] 3 B 53
HIHL Ablation mode LA Line scanning Signal acquisition mode Time-resolved analysis ( TRA)

F) s IREETK(18.25 MQ -« em, Milli-Q 2K Bl ) o 0 M P iR 22 73 504" Li, "Be, "B,
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2Ge, "As, ®Se, ¥Rb, ¥Sr, ¥Y, PZr, ®Mo, '"Ag, "'Cd, "°In, "®Sn, 'Sb, *Cs.""Ba, PLa, "“Ce,
“Pr, "Nd, "'Sm, "Eu, "7Gd, "’Tb, '®Dy, "“Er, '“Tm, "*Yb, Lu, "*Hf "' Ta, "*W, **TI, **Pb,
209Bi, By
2.3 SEREM
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(Ii,a - [i,blank) (1;;,3 - ]i,blank)
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Fig.2 Scanning electron microscope (SEM) images of laser ablation particles from hiological standard material

and glass standard; (A) and (B) for biological standard material; (C) and (D) for NIST 610
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Fig.3 FElements relative fractionation index ( RFI) in biological standard material
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Elemental Fractionation Studies of Biological Samples Using
Laser Ablation Inductively Coupled Plasma Mass Spectrometry

LI Qing'?, ZHANG Guo-Xia', CHEN Yi-Rui' , WANG Zheng"', DING Chuan-Xian'
'( Shanghai Institute of Ceramic, Chinese Academy of Sciences, Shanghai 200050, China)
*( University of Chinese Academy of Sciences, Beijing 100049 , China)

Abstract The ablated aerosols of biological matrix sample were studied using 213 nm nanosecond laser
ablation system. The stable signal intensity and high sensitivity were obtained when the laser energy was 25% ,
the spot size was 200 wm, the scan rate was 20 pwm/s, the frequency was 20 Hz and the carrier gas was
700 mL He + 700 mL Ar. Relative fractionation index of 56 elements were investigated and 31P as the
internal standard element was selected under the optimized laser ablation conditions. The results showed that
particle size of the biological sample was 3 pm, which was larger compared with NIST 610 sample. Element
fractionation in biological sample was smaller than in glass sample, and relative fractionation index of most
elements attained 1. 0 = 0. 1. Element fractionation mechanism of biological sample was discussed. The
possible reason why the relative fractionation index in biological sample with large particle size did not
significantly increase compared to the glass sample is that the 3-pm particles entered into ICP can be
atomized. On the other hand, enrichment effect for large ablation particles was relatively small. Further study
of the influence factors of fractionation effect indicated that, the fractionation effect had relations with laser
ablation energy, laser frequency and scan rate, negatively relation with the oxide boiling point, and positively
relation with oxide bond energy and ionization energy.
Keywords Laser ablation-inductively coupled plasma-mass spectrometry; Nanosecond laser; Fractionation
effect; Biological sample
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