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Separation of palladium from palladium-loaded adsorbent
with thiourea hydrochloride
ZHANG Bao-ping"”>, WANG Yin'*, ZHANG Heng'*, XIAO Yu-kun'”
(1. State Key Laboratory of Refractories and Metallurgy, Wuhan University of Science and Technology, Wuhan 430081, China;
2. Key Laboratory of Iron and Steel Metallurgy and Resource Utilization, Ministry of Education, Wuhan University of
Science and Technology, Wuhan 430081, China)

Abstract; In this study, hydrochloric acid and thiourea were used to separate palladium from palladium adsorbent.
Based on thermodynamic analysis of the reaction, the chemical morphology and distribution characteristics of
palladium products were explored, and the mechanism of desorption process was revealed. Meanwhile, the effects
of time, concentration of hydrochloric acid, concentration of thiourea and volume of desorption agent on the
separation effect and the effects of regeneration times on the regeneration performance of the adsorbent were
investigated. The results show that the palladium-containing products exist as PdCl, [ SC (NH, ), ] = after ion
exchange with C1~ and thioureas in the palladium-loaded adsorbent. The quasi-second-order kinetic model is the
best model for desorption kinetics. Under the conditions that the palladium-loaded adsorbent of 10 mg, temperature
of 25 °C, desorption time of 60 min, desorption agent (1.0 mol-L ™" hydrochloric acid and 0. 6 mol-L ™" thiourea)
of 20 mL, the maximum desorption rate of palladium was 96. 26% . The results showed that the optimal regeneration
times of adsorbent was 4.
Key words: palladium; desorption agent; thermodynamic analysis; desorption mechanism; dynamic model;

regeneration times of adsorbent; desorption rate
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Reynolds number leads to long mixing time and small gas holdup; scale-up of equal unit volume flow has shorter
mixing time and larger gas holdup, but the fluctuation range of gas holdup is large, and the power consumption per
unit volume is greatly increased, which are not suitable as scale-up criteria; the scale-up of equal modified Froude
number has higher gas holdup, lower mixing time and suitable power consumption per unit volume, which is
superior to the other three scale-up criteria.

Key words: bottom-blown furnace; scale-up criteria; mixing time; numerical simulation; gas holdup; Reynolds

number; volume flow; modified Froude number; power consumption per unit volume



