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Abstract A new sample introduction device used for emission spectral analysis has been developed. It is composed of aerosol
injection system and high frequency spark atomization control circuit. The working principle and structural design of the device are
presented. The device has been successfully applied to the determination of trace boron lead tin and silver in geochemical exploration
samples. The new system provides an effective way to reduce sample residues in spark atomization from 26.7% to 0.79% . And the
analytical precision RSD n =12 is also improved from 4.31% ~6.81% to 2.37% ~3.43% for these elements.
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Table 1  The influence of each ICP component on analytical performance
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Fig.1 The schematic diagram of solid powder introduction device
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Fig.2 The sealed sampling device for solid powder samples
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Fig.3  The controlling diagram of solid powder sampling device
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Fig.5 The structural diagram of the gas system
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Fig.4 The circuit diagram of high frequency spark generator L/min 1.5 L/min 1.3 L/min
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3.3 3 ®
35 mg 35 mg 15 ml Table 3 Comparison of analytical results of the elements in
1 National Standard Reference Materials wy/10 76
B Pb Sn Ag
ICP - AES
GBW 07301 4.6+0.9 4.8 24+3 23.2 3.1x0.6 2.9 0.048+0.010 0.046
GBW 07302 10.8+2.5 10.7 325 35.0 29«3  30.0 0.066+0.010 0.070
3.4 GBW 07303 33 x4 34 40+3 42.0 3.4+0.6 3.7 0.59+0.05 0.55
10 11 70 mg GBW 07304 526 52.0 305 28.8 4.0+0.7 4.3 0.084+0.017 0.088
3.4.1 GBW 07305 51+6 50.0 112+9 111.0 4.6+0.8 4.5 0.36+0.03 0.35
o GBWO7306 50%7 510 27+4 28.6 2.8:0.7 3.1 0.36+0.03 0.34
GBW 07307 143 +16 137.0 350 £17 348.0 5.4+0.9 5.1 1.05+0.06 1.09
10 2055.9 mg GBW 073083.6+0.7 3.8 21%3 22.4 9.4+1.0 9.2 0.062=0.009 0.069
2055.9/ 10 x11 =18.69 mg @
2055.9
=——————x100% =26.7
M =011 x70.0 % 100% % 4
3.4.2
10 6.7 mg Ga Co Cr Ni V
60.7/ 10x11 =0.55 mg
= DT 100% =0.79%
™ Z10 %11 x70.0 o Ga 294.36 nm/Ge 269. 13 nm Ly =0.3 pg/s
1% Co 345.35 nm/Ge 269. 13 nm Ly, =1.0 pg/'g
70% Cr 301.49 nm/Ge 269. 13 nm L,.=0.3 pg/'g
9% Ni 305.08 nm/Ge 269. 13 nm Lyy=1.0 pg/g
3.5 V 318.39 nm/Ge 269. 13 nm L,,=1.0 pgsg
61 GRD -31
12 RSD Icp
2 RSD 4.31% ~6.81%
2.37% ~3.43%
2
Table 2 Analytical line pairs determination ranges
and precision of the method
5
/nm ne/'s -6 -6 1 :
wy/10 RSD/% wg/10 =° RSD/%
] 1992 11 1-2 16.
B/Ge 249.68/269.13 3 ~1000 63.00 3.38 63.04 5.57 2
Pb/Bi 283.31/299.33 3-1000 13.47  2.37  13.38  4.31 N 2006 25 4 391 —392.
Sn/Bi 317.50/299.33 1 ~300 3.49 3.21 3.52 5.61 JY JICP 7 1982 1 -2.
Ag/Bi 328.07/299.33 0.03 ~10 0.33 3.43 0.33 6.81 4 . M .
1978 148 - 149.
3.6 5 . ICP - AES J.
1992 12 6 54 -55.
6 .
3 J . 1994 22 1 31 -34.
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