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Effect of Acetate on Precipitation Behavior of Desilication
Products During Bayer Process
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Abstract: The effect of acetate concentration in sodium aluminate solution at 145 C on the
mineral composition, microstructure and precipitation activity of desilication products was studied.
The results show that when the acetate exists in sodium aluminate solution, the crystalline sodium
aluminosilicate hydrate is comprised of zeolite and methylol-sodalite and the corresponding lattice
constant increases with the acetate concentration. Furthermore, with the increasing acetate
concentration, the crystallinity of zeolite and methylol-sodalite reduces, and the content of zeolite
decreases, in contrast with that of the methylol-sodalite. The effect of the acetate on the structure
of functional group and microstructure of desilication products is very little. However, the additive
of acetate can increase the molar ratio of Na,O to Al,O, and decrease the molar ratio of SiO, to
Al,O,. Moreover, with the increasing acetate concentration, the particle size of desilication
products decreases and the precipitation activity in sodium aluminate solution increases.
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Table 1 Concentrations of sodium aluminate solution
after desilication with different acetate
concentration gL'

P 2wt Px Pao Psio,
5 139.6 99.1 0. 31
10 139. 1 98.8 0.32
20 138.3 98.3 0. 30

AN ) TR e A4 K A 0 ke R A 1 e A
UL 1 R SR 2. Y 4R AR i R BN T
10 g-L B KA R RERREN AR B AR AN K M 2
FRAR B B2 A3 20 g+ L', K-S 4R Rk RN Y
BLE I B, D(0.1),D(0.5) F1 D(0.9) ¥ &
PUAH IR BRI, O TR AR VAR B 38 ks S Bhr
KB R RERR AR 2404k,

2.2 ZEREh X RREEF MR G A B R N

AN PR R A U 7 ) 1) XRD B 1%

w2 Fros MBI SRR E S B & L3R 3.



1264

AKX FFR(ARFFIR)

% 39 A

P2 A1 3 T LU H R AR OR &5 19 JC o8 B i
AN B KA R RERR B0 32 2 ik A (fh2Eat
M 1. 08Na,0- Al O, - 1. 68Si0, - 1. 8H,0) FIF H HL 5
41 ((Nag (Al Sig0,,) (H,0),5,) ((CH,0H), ), ,) 41
J, WRR AR A S o BB A £ TR AR VR B2 A 1
S PRI S U SRR 23 R B9 LA
FEBefg A K & R RE RR B B A5 4 b, £ L b i
PRTEEn. [R1EF A RN FH D7 kA ) 485 o 3
A SRR FE 10 1 o i 28 i WA, 5% R B
(18 A B TG N T A %) £ Bt 7 W AL

10

| --—-10g/L
—20g/L

BERSBU%

1I0 l(I)O
o BE/ pam
B 1 FEZERRKEN H B E 5> 7R E
Fig. 1 Distribution of particle size for DSPs precipitated
with different acetate concentrations
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Table 2 Particle size parameters of DSPs precipitated
with different acetate concentrations

Pz mt

L D(0.1)/um  D(0.5)/um  D(0.9)/pm
g
5 21.49 53.17 94. 48
10 22.33 53.95 95.99
20 21. 65 50. 20 89.27
1,2 1-ZEO
12 2 2-SOD-CH,0H
& 12
1212, 2 20gL
1,2
12
y 2
2 12
= 1 1212, 5 10gL
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Fig. 2 XRD patterns of DSPs precipitated with
different acetate concentrations
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Fig. 3 Infrared spectra of DSPs precipitated with
different acetate concentrations
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Table 3 Crystallographic parameters and contents of
DSPs precipitated with different acetate

concentrations
WA BHIT e
Pzt b Ao et /g b Al 2L\ 3%
(gL M A TRV SHEAIE T ot
%  Fy/nmm % % /om - %

5 83.6 0.8990 65.1
10 82.8 0.8994 62.8
20 8.1 0.8996 60.5

88.7 0.8996 34.9
87.9 0.8999 37.2
86.8 0.9002 39.5
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Table 4 EDS results of DSPs precipitated with the
acetate concentration of 10 g-L ™

Wi/ % Wy /% wg/% we/% wo/% n(N)/n(A) n(S)/n(A)

10.34 11.00 9.59 11.81 57.28 0.94 1.74
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Fig. 4 SEM images of DSPs precipitated with the
acetate concentration of 10 g-L ™
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Fig. 5 Effect of DSPs precipitated with different
acetate concentrations on hydrolysis
degree of sodium aluminate solution
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