IO | BT

| WREA : 2 H R k| R | TR

S 2
IS, XA, U, AT, T T A FURRR A A B AT E RS R TR R AT B T F L] AR, 2014, 33 (2) 11977202
U A — P SRR S 2 AT I E RS B TR AR A < R e R

PR BE/REFIFR  THPDFEs

Determination of Seven Rare Metal Elementsin Copper Concentrates by Inductively
Coupled Plasma-M ass Spectrometry Combined with Microwave Digestion
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Accurate and rapid determination of the distribution of seven rare metal elements (germanium, indium, gallium, selenium, tellurium, thallium
and lanthanum) in copper concentrates plays an important role in the comprehensive utilization and reduction of technical barriersin transaction.
However, the low content of target elements, for example, the content of germanium and thalliumisaslow as 107, reguires ahighly sensitive
analytical method. Microwave digestion together with Inductively Coupled Plasma-Mass Spectrometry (ICP-MS) was adopted to achieve rapid
and accurate determination of seven rare elements. Hydrochloric acid-nitric acid mixture (volume ratio was 3 to 2) was used as the microwave
digestion reagent of copper concentrates. By selecting appropriate analytical quality, tuning the instrument and utilizing mathematical calibration
equations, it was possible to eliminate spectral interferences. Under optimal conditions, the target element recoveries ranged from 80.2% to
123.3% and relative standard deviation was less than 13.4%. The detection limits of target elements were below 0.08 mg/kg while that of selenium



was 1.3 mg/kg. To avoid spectral interferences, the low natural abundance 8250 was selected asthe analytical mass of selenium. The detection
limits of target elements of the proposed method were much lower than those using Inductively Coupled Plasma-Atomic Emission Spectroscopy
or Atomic Absorption Spectrometry. Simultaneous determination of the target element in bulk copper concentrates was achieved by the
proposed method by reducing the reagent blank, simplifying operational processes, and improving analytical sensitivity.
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