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Determination of Rhodium, Iridium and Ruthenium in Spent Catalysts
by Inductively Coupled Plasma Emission Optical Spectrometry
with Nickel Sulphide Fire-assay and Aluminum Eutectic

XIONG Fangxiang, YANG Binghong,FU Zhaodi,GUO Huanyu

(Changsha Mining and Metallurgy Institute Testing Technology Co. ,Ltd. ,Changsha, Hunan 410012 ,China)

Abstract The analytical methods of rhodium,iridium and ruthenium in spent catalysts are studied. The
nickel sulphide fire-assay is used for enrichment. The nickel button is melted together with aluminum,
which is dissolved by hydrochloric acid solution(1+1),and the precipitate is dissolved in a high-pressure
digestion tank. Inductively coupled plasma atomic emission spectrometry is used to determine rhodium,
iridium and ruthenium in spent catalysts. The test results show that when 6 g aluminum and nickel buttons are
co-melting in a muffle furnace at 900 °C for 2 hours,the nickel buttons can be completely dissolved in hydrochloric
acid (141) within 2 hours. The relative standard deviation RSD(n=7) of the method was between 1. 2% and
7.7%. The recoveries of rhodium, iridium, and ruthenium were between 96.2% and 100% indicating that the
method is accurate and reliable,and can meet the needs of trading and scientific research.
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Figure 1 Scanning electron micrograph of nickel button.
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Table 1 Contrast test of different amounts of aluminum
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Table 2 Contrasttest of different eutectic temperature
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Table 4 Precision test
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