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Comprehensiverecovery of precipitate of wastewater in
removing vanadium from raw TiCl , with copper-wire

WANG Xue-wen?!, ZHANG Li-ping®, XIAO Lian-sheng!, ZHANG Gui-ging!, YUAN Ji-wei%, GONG Shi-cheng?

(1. School of Metallurgical Science and Engineering, Central South University, Changsha 410083, Ching;
2. Zunyi Titanium Industry Co. Ltd, Zunyi 563004, China)

Abstract: A new method was presented to recover copper and vanadium from the precipitate formed in the waste water
after vanadium removal from raw TiCl , with copper-wire. The recovery process consists of five major procedures, namely,

the self-oxidization of precipitate, the removal of chlorine with sodium hydroxide solution, the first-stage leaching of copper
with sulphuric acid and recovering vanadium by roasting the first leached residue with sodium carbonate, the leaching with
water and the leaching copper with sulphuric acid once again. It is found that the precipitate can self-oxidize in air. After




stacking for one month in air, about 90% metallic copper contained in the precipitate turns into CuCl,,-2H,0, Cu,Cl(OH),
and Cu,(OH),Cl. The copper oxychlorides can easily convert to Cu(OH),, and the conversion rate is over 96% under

liquid-to-solid ratio 41: and pH 11 at 80 °C by stirring for 1 h. When pH value is maintained in the range of 2.0-2.5 during
the leaching of sulfuric acid, the impurities of Fe, Ti and V are remained in the leached residue. And then the leaching liquor is

concentrated to 1.38 g/cmd by evaporation and cooled to obtain the product of CuSO ,%5H,0, which isin accordance with

the standard of GB437—93. After adding sodium carbonate under the stoichiometric proportion of 2.5 the residue is roasted
at 700 °C for 3 h. The calcined product is leached with water under liquid-to-solid ratio 31: at 70 “C by stirring for 1 h. NH,

Cl isthen added in the leaching liquor containing vanadium according to the stoichiometric proportion of 3 to obtain the
precipitate of NH,VO,. When NH,VO; is thermolysized at 550 ‘Cfor 2 h, V,0Og with the purity grade of 98.61% is

produced. After vanadium removal, the residue is leached once again with sulfuric acid. The total recoveries of copper and
vanadium are 98.63% and 95.65%, respectively.
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