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Titanium Dioxide Recovery from Soda-roasted Spent SCR Catalysts through
Sulphuric Acid Leaching and Hydrolysis Precipitation
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Abstract

Sulphuric acid (H,SO,) leaching and hydrolysis were experimented for the recovery of titanum dioxide (TiO,) from the
water-leached residue followed by soda-roasting spent SCR catalysts. Sulphuric acid leaching of Ti was carried out with
leachate concentration (4~8 M) and the others were fixed (temp.: 70 °C, leaching time: 3 hrs, slurry density: 100 g/L, stirring
speed: 500 rpm). For recovering of Ti from the leaching solution, hydrolysis precipitation was conducted at 100 °C for 2 hours
in various mixing ratio (leached solution:distilled water) of 1:9 to 5:5. The maximum leachability was reached to 95.2 % in 6 M
H,SOy, leachate. on the other hand, the leachability of Si decreased dramatically 91.7 to 3.0 % with an increase of HySO,
concentration. Hydrolysis precipitation of Ti was proceeded with leaching solution of 8 M H,SO, with the lowest content of Si.
The yield of precipitation increased proportionally with a dilution ratio of leaching solution. Moreover, it increased generally by
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adding 0.2 g TiO; as a precipitation seed to the diluted leaching solution. Ultimately, 99.8 % of TiO, can be recovered with the

purity of 99.46 % from the 1:9 diluted solution.
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Spent SCR catalyst

Soda roasting |———
| ‘Water leaching I——-

Temp.:
Time: 1 hr

Na,COj; : Catalyst = 2:1
1,000 °C

Pulp density: 10 %(50 g/500 ml)
Temp.: 70 °C

Duration: 1 hr

Stiring speed: 500 rpm

= Starting material for this reserch

S/L ratio: 10 %(10 g/100 ml)
Sulfuric acid concentration: 4, 5,6, 7, 8 M

Using 8 M sulfuric acid leaching solution
: Distilled water (Volume ratio) = 1:9, 28, 3.7, 4:6, 5:5
Seed : TIO,(#325 ~ #400 size) 0.5 g

Solution  g——
Water leached
residue
Acid leaching == Temp.: 70 °C
Duration : 3 hr
Residue <— Stiring speed: 500 rpm
Solution
Leaching solution
Hydrolysis I 7 Temp.: 100 °C
Solution — gr— anxg: 2hr
Stiring  speed: 300 rpm
Precipitate
:. : I Temp.: 650, 850 °C
Calcination =~ Tme: 1hr
TiO,

Fig. 1. The flow chart of this study.
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Table 1. XRF result of Spent SCR catalyst and its water-leaching residue after soda roasting treatment

Content (Wt%) Content (wt%)
Element Water-leaching Element Water-leachin
- g

Spent SCR catalyst residue Spent SCR catalyst residue
TiO, 74.3 52.5 ALOs 2.32 1.55
Na,O - 38.0 CaO 2.24 1.07
WO; 8.66 0.11 Fe;0;3 0.55 0.586
SiO; 7.52 2.65 SO; 0.55 0.32
V205 2.50 0.02 MgO 0.51 -

1 B Na,Ti; 05 100 - V¥ Si
ANa,WO, & Ti
+TiO,
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Fig. 2. XRD patterns of (1) Spent SCR catalyst, (2) the soda
roasting spent SCR catalyst and (3) its water-leaching
residue.
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Fig. 3. Effect of H,SO, concentration on the leachability of
Si, Ti from water-leaching residue.
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Fig. 4. Effect of mixing ratio in (Leaching Solution: Water)
on precipitation of Ti (Temp.: 100 °C, Stirring speed:
300 rpm).
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Fig. 5. Effect of the TiO, addition as a seed for the hydro-
lysis precipitation of Ti on the mixing solution (TiO»
size: #325~#400 mesh, 0.2 g for 100 ml, Temp.: 100
°C, stirring speed: 300 rpm).
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Fig. 6. XRD patterns of the precipitated TiO, (1) and the

treated thermally at 650 °C (2), and 850 °C (3) for 1
hour, respectively.
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Fig. 7. SEM images of TiO, recovered by hydrolysis and thermal treatment at 650 °C (1), 850 °C (2) for 1 hour.
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