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Rl 182020, 0T AOH); £ i B 2 [R] (R AL AL EE,
H AT JCHF 7006 Hn AP  van STRATEN 45 PSI7E 1
FERAR R SR VA (c(A1(OH),)=4 X 10 mol/L) T & AL,
BT IR, 48 AT IR 32 3 i AN S e
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YA (Solution-mediated polymorphic transformation,
SMPT) I [ #& &% B % 1k (Solid-state polymorphic
transformation, SSPT). SMPT HLEIA A & R #44k (i
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%A1 AlI—OH J\TH A S5 MI BT S K J 2 2 2 JR PR
TR, A SRR Iy =K R A AR E A R
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RO RIIR ST I A S sy, (HI P B KR
FE65 C. 75 C)FIE(4.00 mol/L [KOH]/[NaOH])
AR, HIFRRHRIR AT ) AI(OH); 2 b 4%
IR o AR SOREAE B 1 T AR 2 0 R R A A R R
PR E K W AR AT BT SRR TS, MR A
BB EEPI T THI=5 4%, 455 FL AR AT LR R R DA it TR
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1 FH ) 30 HELAE 37 52 A (Metrohm  888) i & &L A AL 21 1)
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Table 1 Experimental conditions for spontaneous

decomposition of supersaturated potassium aluminate solutions

Experiment 0/C p(KZQIk)/ o) p(A12913)/
No. (gL (gL)
1 30.0 47.0 1.3 39.3
2 30.0 117.5 1.3 97.9
3 30.0 282.0 1.3 235.6
4 40.0 47.0 1.3 393
5 40.0 117.5 1.3 97.9
6 40.0 282.0 1.3 235.6
7 60.0 47.0 1.3 393
8 60.0 117.5 1.3 97.9
9 60.0 282.0 1.3 235.6
10 80.0 47.0 1.3 39.3
11 80.0 117.5 1.3 97.9
12 80.0 282.0 1.3 235.6

1) ax=1.085 X p(K204)/ p(Al,05).
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Fig. 1 XRD patterns of initial precipitated products under

different experimental conditions: (a) Experiment 1, 5 h;

(b) Experiment 11, 3 h

B2 ARSI FA N YT SAHK SEM &
Fig. 2 SEM images of initial precipitated products under
different experimental conditions: (a) Experiment 1, 5 h; (b)

Experiment 11, 3 h
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Fig. 3 XRD patterns of precipitated products in experiment 5
obtained at 5 h(a), 2 d(b) and 4 d(c)
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Fig. 4 SEM images of precipitated products in experiment 5
obtained at 5 h(a), 2 d(b) and 4 d(c)

2 BT TATH R S EAR
Table 2

different experimental conditions

Polymorphism of precipitated products under

Experiment Precipitated product polymorphism

No. 3h 5h 1d 2d 4d
1 - B B(G) - -
2 - B B(G) - -
3 - B B(GN) - -
4 - B(GN) -  B(GN) B(GN)
5 - B(G) - G(B) G(B)
6 - B(G) - G G
7 - G(B,N) G G -
8 - G(B,N) G G -
9 - G(N,B) G G -
10 GB,N) GIN,B) GN) G -
11 G(N,B) G(N) G G -
12 GN) G(N) G G -
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Fig. 5 Solubility curves of gibbsite and bayerite
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Saturation concentration change of gibbsite and
bayerite with temperature at K,O, concentration of 39.3 g/L(a),
97.9 g/L and 235.6 g/L(c)
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Fig. 7 Relative supersaturation of gibbsite and bayerite under

different temperatures at K,Oy concentration of 39.3 g/L
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Fig. 8 Variation of saturation concentration of gibbsite and bayerite under different alkaline concentrations at 80 ‘C(a), 60 C(b),

40 “C(c)and 30 C(d)
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Fig. 9 Relative supersaturation concentration of gibbsite and

bayerite under different caustic concentrations at 30 C
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Fig. 10 XRD patterns of precipitated products in experiment
1 obtained at 5 h(a) and 1 d(b)

B 11 sEE 1 AR [E OS] R il K SEM &
Fig. 11 SEM images of precipitated products in experiment 1
obtained at 5 h(a) and 1 d(b)
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Polymorphic transformation of aluminum hydroxide during
spontaneous decomposition of
supersaturated potassium aluminate solution

JIANG You-fa, LIU Cheng-lin, LUO Meng-jie, XUE Jin, LI Ping, YU Jian-guo

(National Engineering Research Center for Integrated Utilization of Salt Lake Resource,

East China University of Science and Technology, Shanghai 200237, China)

Abstract: As the precursor for production of aluminum, aluminum trihydroxide has four polymorphs and the control of
polymorphism of crystal product is vital for downstream operation and product quality. The effects of temperature and
caustic concentration on the initial crystalline product and polymorphism transformation were investigated during
spontaneous decomposition of supersaturated potassium aluminate solution. The results show that the initial crystalline
product under relatively lower temperature (30 ‘C, 40 C) is bayerite and that under relatively higher temperature (60 C,
80 C) is a mixture of gibbsite and bayerite. The influence of alkaline concentration on the initial products is not
significant. By comparison between the saturation concentration of the polymorphs and the solution concentration, it is
concluded that the formation of bayerite is kinetically favored according to a predominance of the initial crystalline
products under low temperature. The dissolution of bayerite was detected by SEM, which infers that the transformation of
bayerite to gibbsite is attributed to the solvent-mediated polymorphic transformation (SMPT) process. The polymorphic
transformation is promoted with the increase of temperature and caustic concentration, which further indicates a
dissolution-recrystallization process.
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Foundation item: Projects(22A201514058, 222201717008) supported by the Fundamental Research Funds for the
Central Universities, China
Received date: 2018-02-18; Accepted date: 2018-07-18

Corresponding author: YU Jian-guo; Tel: +86-21-64252170; E-mail: jgyu@ecust.edu.cn
(RiE T



