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Dissolution of Insoluble Residue in Aqua Regia by Alkaline Pressure Oxidation
and Content Analysis of Ruthenium

ZHONG Liang, YANG Tianzu, CHEN Lin, LI Jiayuan, LIU Zhilou
(School of Metallurgical Science and Engineering, Central South University, Changsha 410083, China)

Abstract: Ruthenium in aqua regia-insoluble residue was dissolved by an alkaline pressure oxidation
method with sodium hypochlorite as antioxidant in alkaline system, followed by content analysis of
ruthenium using the thiourea-spectrophotometry. Ruthenium could be converted into the solution and the
accompanying main impurity ions (such as Na', CI,, Pb**, Bi*") had no interference with the determination
of ruthenium. The relative standard deviation (n=6) was 1.536% in the sample containing 13.771 pg/mL of
ruthenium, and the recovery of the addition of standard ruthenium was 98.73%~102.76%.
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Fig.1 The leaching device of aqua regia-insoluble residue
[1. DF-101-colletcor-type thermostatic magnetic stirring apparatus;
2. Thermocouple; 3. Conduction oil (methyl silicone oil);

4. Magnetic stirring bar; 5. Hydrothermal reactor]
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Fig.2 Working curve of the standard ruthenium solution
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Fig.3 Effect of temperature on the extraction of ruthenium
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Fig.4 The X-ray diffraction pattern of alkaline pressure

oxidation slag under the temperature of 220°C
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Fig.5 Effect of time on the extraction of ruthenium
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Fig.6 Effect of NaOH concentration on

the extraction of ruthenium
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Fig.7 Effect of the amount of sodium hypochloriteon

on the extraction of ruthenium
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Tab.1 Effect of stirring on the extraction of ruthenium
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Fig.8 Effect of liquid-to-solid on the extraction of ruthenium
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Fig.9 Effect of anhydrous ethanol consumption on the

reduction precipitation rate

9T BA H 6 0 e S AR VR R )T T
VE R B oK S FH R TS G, ek

LR 0.2 mLi, E7UTHEZER99.45%, ik
MR N1.3 mLi, E7UTIEZRAN97.84%, SHIH
MUBAT TR R TR T 1.61%; 148 KT /K 2B 1)
FRAFIFBI2  HR4T I0iE, @it S8 IR 43
MEEREAT U, — AR oK QB2 ROV ELS FH
[1910.136%, AT LAk B EARRIDTIE SUR
24 MEGER
FIRANBFER BT EER RS T A
Fe’'. Pb™. Bi'". Ag’; LA BIX#eZefmes 7eu K
N620 nm ) €8 5 b S EE T R IR I A A
JUFEA M. £ s i) ERA B R, Ak
JHERATRID, 0 F344E13.771 pg/mL(n=6), RSD
H1.536%; W€ fE AT INAR RIS ) &5 R 51 T-32, H
20T WL, AR EIY 3 2H98.73%~102.76%

R 2 AR EM TSR

Tab.2 Recoveries of standard addition of ruthenium samples

WAESE IAEr WARE N RSD
/(ng/mL) /(ng/mL)  /(ung/mL) 1% 1%
13.771 3 16.733 98.73 1.103
13.771 4.5 18.395 102.76 0.858
13.771 6 19.931 102.67 1.496
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