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Recovery of ZrQO, from zirconium-containing waste
salt based on response surface methodology

HOU Yifei, SUN Jian, BAI Ni, SUN Yongfen, JU Dianchun

(College of Metallurgy and Material Engineering, Zhangjiagang Campus, Jiangsu University of

Science and Technology, Zhangjiagang 215600, Jiangsu, China)

Abstract: Zirconium —containing waste salt is the main solid waste in the purification process of crude
zirconium tetrachloride, which contains a large amount of zirconia and soluble chloride, and zirconia can be
recovered by water leaching and roasting. Response surface methodology is used to optimize the water leaching
process. When the liquid—solid ratio is 8:1 mlL/g, the stirring time is 60 min, and the leaching times are 3
times, the predicted value of zirconia content in the leaching residue is 95.2%. At the same time, the leaching
residue is roasted. When the roasting temperature was 600 “C and the time is 60 min, in this connection, the
content of zirconia is 96.23%. The micro morphology and composition of leaching residue and roasting product
are characterized and analyzed by SEM, XRD and XRF. The results show that the main component of the
leaching and roasting products is zirconia, and the content of zirconia in the roasting products is increased by
1% compared with that of the leaching products, and the grain size is better than that of the leaching residue.
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Table 1 Composition and content of waste salt

% 710, Cl K,0 Na,O

Fe,0; HfO, Si0, AlLO; HAt

A% 62.27 25.88 3.94 3.72

1.11 0.98 0.80 0.59 0.71

1 &$E#HE SEM &

Fig. 1 SEM image of waste salt containing zirconium
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Fig. 2 XRD pattern of zirconium-

containing waste salt
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Table 2 EDS analysis of waste salt containing zirconium
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Table 4 Experimental design and
experimental results
S-S
BN hess y1%
a/(mL-g™) b/min c/ K
1 8 80 1 94.86
2 8 80 5 94.90
3 8 60 3 95.20
4 6 80 3 94.45
5 8 60 3 95.20
6 10 40 3 94.87
7 6 60 1 93.64
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Table 4(Continued)

experimental results

Experimental design and

S
ERivas) ¥/%
a/(mL-g™) b/min e/ K
8 8 40 5 94.36
9 8 60 3 95.20
10 8 60 3 95.20
11 6 40 3 93.45
12 10 80 3 95.42
13 6 60 5 94.65
14 8 40 1 94.03
15 8 60 3 95.20
16 10 60 1 94.85
17 10 60 5 95.02
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Table 5 Analysis of variance of quadric model of

response surface
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Table 6 The main components of the leached residue

% 710, Cl K,0 Na,O Fe,0, HfO, Si0, AL, Cr,05
W\ /% 95.28 1.17 0.02 0.04 0.05 1.56 1.33 0.19 0.24
W s el% 95.34 1.15 0.03 0.03 0.07 1.51 1.34 0.20 0.26
W s/ % 95.29 1.16 0.03 0.04 0.09 1.58 1.30 0.23 0.24
W s l% 95.30 1.16 0.03 0.04 0.07 1.55 1.32 0.21 0.25
W s/ % 62.27 25.88 3.94 3.72 111 0.98 0.80 0.59 0.23
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Fig. 8 Effects of roasting temperature and time on zirconia content
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Fig. 9 Powder samples under different calcination conditions
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Table 7 Composition and content of leaching residue and roasting products
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Fig. 10 SEM images of leaching and roasting products
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Fig. 11 XRD patterns of leaching and roasting products
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