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Fig. 1 XRD physical analysis of spent carbon anode
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Fig.2 Effect of alkali ratio on fluorine leaching rate
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Fig. 3 Effect of alkali fusion time on fluorine leaching rate
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Fig. 4 Effect of alkali fusion temperature on

fluorine leaching rate
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fluorine leaching rate
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Fig. 9 XRD phase analysis of alkali-fusion-wash slag
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Resource Recovery of Aluminum Electrolysis Spent Carbon Anode by Phase

Transformation Roasting—Water Leaching Process

SHENG Shuang' , MA Lutong®?,LIN Yan®?®*

(1. Hechi Institute of Science and Technology Information ,Hechi

547000,China;

2. Faculty of Metallurgy and Energy Engineering , Kunming University of Science and
650093,China;

3. Yunnan Sino-Laos International Joint R& D Center of Analysis and Technological Innovation

Technology . Kunming

for Energy sMineral and Metallurgy . Kunming

650093,China;

4. State Key Laboratory of Complex Nonferrous Metal Resources Clean Utilization ,
Kunming 650093,China)

Abstract: Extracting fluorine from aluminium electrolysis spent carbon anode by phase transformation

roasting—water leaching process was studied. The effects of various factors during phase transformation

roasting and water leaching on fluoride leaching rate were investigated. The results indicate that under the

optimal conditions of alkali fusion temperature of 700 °C ,alkali fusion time of 2 h.alkali-to-material mass

ratio of 1. 25,insoluble cryolite is transformed into soluble sodium fluoride and sodium meta-aluminate

phases. Under the optimal conditions of water leaching temperature of 65 °C, liquid volume to solid
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mass ratio of 22/1,water leaching time of 2 h,the fluorine leaching rate achieve 95. 86 % . XRD analysis
of the leached residue reveal that the remaining fluoride existed as calcium fluoride. The soluble
fluorine mass concentration in the residue is 48 mg/L,which can meet the harmless requirements. The
harmless and resourceful recovery of carbon residue can be achieved by converting the fluoride
occurrence form through calcination and combining it with a one-step water leaching process. The
method offers advantages such as a simple process flow, rapid reaction kinetics, high treatment
efficiency,and promising industrial application prospects.

Key words: spent carbon anode; aluminum electrolysis; fluorine; extraction; phase transformation;

roasting; water leaching;harmless
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Adsorption and Removal of Iron from High-concentration Sulfuric Acid by Chelating Resin
XIA Dong,JTIANG Xiaoyun, YI Yanan, LI Zhiyun, LIU Yagian

(Changsha Hasky Environmental Protection Science and Technology Development Co. ,Ltd. ,
Changsha 410000,China)

Abstract: Adsorption and removal of iron from high-concentration sulfuric acid solution using
sulfonated phosphonic acid resin and amino phosphonic acid resin was studied. The influence of
sulfuric acid concentration on the adsorption of Fe*™ and Fe’" by the two resins was investigated. The
adsorption kinetics and adsorption isotherms of Fe’™ were analyzed. The effects of hydrochloric acid
concentration and different additives on the elution of Fe®" were explored. The structural
characteristics of the resin before and after adsorption were analyzed by infrared spectroscopy
comparison. The results show that the adsorption capacities of the two resins for Fe'" in high-
concentration sulfuric acid solution are 30 mg/g and 25 mg/g, respectively, and they hardly adsorb
Fe’" . The adsorption processes of Fe'™ by the two resins conform to the pseudo-second-order kinetic
model and the Langmuir isothermal adsorption model. The reactions are endothermic and mainly
chemical adsorption, which belongs to monolayer adsorption. High-concentration hydrochloric acid can
desorb Fe*™ loaded on two types of resins, and acidic solutions with thiourea or ascorbic acid as
additives can also achieve complete desorption of Fe'" in sulfonated phosphonic acid resins. The
results of infrared spectroscopy analysis show that the sulfonic acid and phosphate groups of
sulfonated phosphonic acid resin,as well as the amino and phosphate groups of amino phosphonic acid
resin,all participate in the adsorption of Fe’". The method has a good effect on iron removal and has
certain application prospects.

Key words: sulfuric acid solution;chelating resin;adsorption;removal;iron;complexation;reduction



