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Precipitation rate and particle size distribution of seeded
precipitation proceeding in sodium and potassium aluminate solutions

CHEN Jin-qing, LIU Jrbo, ZHANG Ping-min,
YIN Zhowlan, CHEN Qryuan, ZHANG Yu min
(College of Chemistry and Chemical Engineering, Central South University, Changsha 410083, China)

Abstract: The precipitation rate and particle size distribution( PSD) for pure sodium aluminate solution and potassium a-
luminate solutions were investigated. The XRD, SEM and TG/ DTG curves were used to study the products of sodium a-
luminate solution and potassium aluminate solution. The results show that the precipitation rate of potassium aluminate so-
lution is larger than that of sodium aluminate solution, and the rate increases with the decrease of original ay of caustic alu-
minate solution under the same conditions. There are dramatic discrepancies of PSD during the same seeded precipitation
condition between sodium aluminate solution and potassium aluminate solution. The XRD patterns of products show that
the crystals of potassium aluminate solution have better crystallinity than that of sodium aluminate solution, but the TG/
DTG curves of products of sodium aluminate solution and potassium aluminate solution have no obvious difference. These
discrepancies are similar in solutions of different ay(1.45, 1.55, 1.65). It is considered that the difference of nucleation
rate between sodium aluminate solution and potassium aluminate solution is the reason for the discrepancy of precipitation

rate and PSD during seeded precipitation.
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Fig. 1 Reactor for seed precipitation
1 —Outer sleeve; 2 —Inner couette;
3 —Preform for sealing; 4 —Clamping bolt;
5 —Sampling aperture; 6 —Stirring device;

7 —Sheet gasket; 8 —Outlet; 9 —Inlet
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Fig.3 PSD of crystal of seeded precipitation of

sodium aluminate and potassium aluminate solutions

(t=52.5C, ¢(OH™ )= 5.16 mol/L, = 1.65)
1 —Potassium aluminate; 2 —Sodium aluminate; (a) —3 h; (b) —8 h;(¢) —16 h; (d) —40 h
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Table 1 Comparison of mean diameter of

e

particle in seeded precipitation of

sodium and potassium aluminate solutions

Volume mean diameter D/Hm

Time
Sodium aluminate solution  Potassium aluminate solution
Oh 103.01 103. 01
3h 101. 906 101. 898
8 h 99. 648 99. 654
16 h 98. 465 94.516
24 h 96. 848 92. 839
40 h 95.296 89.13
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Fig. 4 SEM photographs of products of seeded precipitation of

sodium aluminate and potassium aluminate solutions
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Fig. 5 XRD patterns of product of seeded precipitation of sodium and potassium aluminate solutions

(a) —Potassium aluminate solution;

(b) —Sodium aluminate solution
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