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Effect and mechanism of anatase on
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Abstract: The effect of anatase on the digestion performance of alumina was investigated under various Bayer digestion
conditions as well as the effect of hydrothermal treated anatase under different conditions on the digestion performance of
alumina. The results show that the effect of anatase on the digestion performance of alumina gradually decreases or even
disappears with the increase of digestion temperature, time and caustic alkali concentration. The effect of hydrothermal
treated anatase on the digestion performance of alumina is closely related to the conditions of hydrothermal treatment.
The elevated temperature, prolonged time and high caustic alkali concentration are favorable to alleviate the influence.
The results of dissolution performance test and XRD analysis indicate that the remarkable distinction of the effect of
hydrothermal treated anatase under different conditions on the digestion performance of alumina is due to the difference
of dissolution performance and crystallinity. As the conditions for anatase hydrothermal treatment are intensified, the
crystallinity of sodium titanate increases and the concentration of dissolved titanate ions in the sodium aluminate solution
decreases. Thus, the effect of hydrothermal treated anatase on the digestion performance of alumina gradually decreases
or even disappears.
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Fig. 1 XRD patterns of Al,O; powder and anatase: (a) Al,O5

powder ; (b) Anatase
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Fig. 2 Effect of temperature on digestion rate of alumina

(p(NayO,)=220.34g/L, p(Al,05)=120.58 g/L, time: 30 min)
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Fig. 3  Effect of time on digestion rate of alumina
(p(Nay0O,)=220.34 g/L, p(Al,0;)=120.58 g/L, temperature:
250 'C)
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Fig. 4 Effect of caustic alkali concentration on digestion rate

of alumina (p(Al,0;)=120.58 g/L, temperature: 250 C, time:

30 min)
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Fig. 5 Effect of hydrothermal treated anatase with different

temperatures on digestion rate of alumina (conditions for

hydrothermal treatment: p(Na,0,)=220.34 g/L, p(ALO;)=

120.58 g/L, time: 30 min)

90+

701

7(ALO3)/%

30 1 1 L 1 1 1
30 60 90 120 150 180

Time/min
6 ZRAN [N (] KB AL R B R0 A R H R 15
]
Fig. 6 Effect of hydrothermal treated anatase with different

(e

times on digestion rate of alumina (conditions for hydrothermal
p(Na0,)=220.34 g/, p(AL,03)=120.58 g/L,
temperature: 250 ‘C)

treatment:

2.3 KRR R RIRT BRRRIERE
N T HRANR AT T 20K SASE PR BEER R X 45 Ak
B PR RE IR AE 5 22 0 A S A, S mh s



2868 TEA (R AR 2014411 11
26054
95f .
= 200}
on
g £
O: » 'Oj 180
= il
~ =]
N E
75 S
2 140
a
1 1 1 1 1 1 100 I | I
180 200 220 240 260 280 0 60 120 180
p(N2,0)/(g'L™") Time/min
7 SN [R PR AR SRR RV v K A R ) B R4 9 ZE/N[RI ] K FAKE ER PR BRI A
AR R Fig. 9 Dissolution performance of hydrothermal treated

Fig. 7 Effect of hydrothermal treated anatase with different
caustic alkali concentrations on digestion rate of alumina
(conditions for hydrothermal treatment: p(Al,05)=120.58 g/L,

temperature: 250 ‘C, time: 30 min)
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Fig. 8 Dissolution performance of hydrothermal treated

anatase with different temperatures
hydrothermal treatment: p(Na,0;)=220.34 g/L, p(AL,O;)=

120.58 g/L, time: 30 min)
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Fig. 10 Dissolution performance of hydrothermal treated

anatase with different caustic alkali concentrations (conditions
for hydrothermal treatment: p(Al,0;)=120.58 g/L, temperature:
250 °C, time: 30 min)
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