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Preparation of zirconium by direct electrodeoxidation

GUO Chun-fang, DONG Yun-hui, YU Xian-jin, LI De-gang, ZHANG Li-peng

(School of Chemical Engineering, Shandong University of Technology, Zibo 255049, China)

Abstract: Direct electrodeoxidation was used to prepare metal zirconium in a CaCl,-NaCl melt at 800 ‘C and 3.1 V,
using sintered ZrO, pellets as cathode, and high pure graphite rods as anode. The effects of the sintering temperature and
pressure on the micro-morphology of the ZrO, cathode were investigated. The composition of production of
above-mentioned samples was analyzed by XRD. The results show that the metal zirconium can be prepared by this

method, and that the electrodeoxidation current of ZrO, cathode is the biggest under the pressure of 16 MPa and sintering

temperature of 1 000 °C, and also ZrO,_, and CaZrOs exist in the product.
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Table 1 Theoretical decomposition voltage of ZrO,, CaCl,
and NaCl at 800 C

. Theoretical
Reaction .\
decomposition/V
Z1(s)+0y(g)= ZrOy(s) 2.31
Ca(1)+Cly(g)= CaCly(1) 333
Na(1)+1/2Cl,(g)= NaCl(1) 3.23
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Fig.l Schematic diagram of electrolytic cell: 1—Cooling
water inlet; 2—Ar inlet; 3—Cathode; 4—Anode; 5—Thermal
couple; 6—Ar outlet; 7—Cooling water outlet; 8—Stainless
steel cell; 9—Electrical resistance furnace; 10— Graphite

crucible; 11—Insulating layer; 12—Firebrick
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Fig.2 SEM images of ZrO, pellets sintered at different temperatures: (a) 800 “C; (b) 1 000 C; (¢) 1 100 C; (d) 1 200 C
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Fig.3 SEM images of ZrO, pellets prepared under different pressures: (a) 14 MPa, before sintering; (b) 16 MPa, before sintering; (c)

20 MPa, before sintering; (d) 14 MPa, after sintering; (e) 16 MPa, after sintering; (f) 20 MPa, after sintering
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Fig.4 I—t plots of ZrO, pellets prepared under different

pressures during electrolysis
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Fig.5 XRD pattern of direct electrodeoxidized ZrO,
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