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Simultaneous Analysis of Trace Elements by ICP-MS

(Promotion of recycling in waste matter processing facilities)

Kimio NAKAMURA, Kouichi SEKIYA, Izumi AKAZAKI, Mikiko IWASA, Sachiko TOMIYAMA
and Tomoo SEKITO

Abstract

A method for simultaneous analysis of trace elements (heavy metals etc.) by ICP-MS (Inductively Coupled

Plazma Mass Spectrometry) was studied. Optimum measurement parameters of ICP-MS for element analysis of

high matrix elute of the slag were developed and excellent results were obtained such as 80% to 110%
recoveries and 0.005-0.11 pg/LL quantitation limits. We also confirmed that CCT-KED (Collision Cell
Technology-Kinetic Energy Discrimination) method of ICP-MS was effective for analysis of As (Arsenic) in

higher matrix elute such as 1M-HCI dissolution.
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Table 1 Equipment Conditions

Torch Quartz

Chamber

Electronic Ccooling Inpactbeam
Type (Setting Temperature 3°C)

Nebul izer Conical Nebulizer
Sampling Corn Ni Interface

Skimmer Corn Ni Interface

CCT Gas 8% Hydrogen in Helium

1 sec Integrate/Each Element
(Peak Jump, 10ms x 3ch x 33sweep)

Measurement time
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Table 2 Measurement Parameters

Mode STD CCT
Plazma Power (W) 1400 1400
Nebulizer Gas Flow 0.93 0.91
(L/min)

Lens1 (V) -125.00 | -124.00
Lens2 (V) -80. 00 -75.30
Lens3 (V) -195.30 | -195.30
Hexapole Bias -4.0 -4.0
Pole Bias -4.5 -15.0
Torch Horizontal 90 90
Torch Vertical 450 450
Torch Depth 145 145
CCT Gas Flow(L/min) 0 6.3
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Fig.1 Calibration curve of Pb
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ICPS=CPS (Counts Per Second) After

internal standerd correction
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Fig.2 Calibration curve of As
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Table 3 Quantitation limits and Recoveries

Elemnt | Quantita— | Concent— | Concent— | Recovery
tion ration ration (%)
limit in after

(ug/L) |sample addition
(rg/L) | (ueg/L)
Cd 0. 005 0. 041 1.011 97.0
Pb 0. 007 0.143 1.090 94.7
Cr 0.033 0.239 1.21 97.2
As 0.043 0.155 1.185 103
Se 0.11 0.28 1.36 108
Fe 0. 057 2.967 8.178 104
Cu 0.064 1.778 2.836 106
In 0.042 1. 438 6. 523 102

*1) Additive concentration
1 u g/L: Cd,Pb,Cr,As,Se
5 u g/L:Fe,CuZn
2) Recovery={ (Conc. after addition) —
(Conc. in sample) }/(Additive conc.) X 100

Table 4 Measurements of As (mg/L)

National CCT Mode CCT-KED Mode
Average
0.0392 0.0747 0. 0396
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