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Effects of carboxylic acids and silicon dioxide on
seeded precipitation of sodium aluminate solutions

LIU Chang-qing, TANG Su-juan, YIN Zhou-lan, CHEN Qi-yuan

(School of Chemistry and Chemical Engineering, Central South University, Changsha 410083, China)

Abstract: The effects of formic acid, acetic acid, propionic acid with silicon dioxide on decomposition ratio of sodium
aluminate solutions and particle size distribution(PSD) of gibbsite were investigated respectively. The results show that
the coexistence between the three carboxylic acids and silicon dioxide all have inhibitory effects on the precipitation, and
the lower the temperature is, the stronger the inhibitory action. The second nucleation happens and the particle size of
gibbsite product is decreased when the three carboxylic acids exist with silicon dioxide respectively, and the decreasing
extent is between that with silicon dioxide and that with carboxylic acid separetely.
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Fig.1 Effect of 0.24 g/L formic acid and 0.9 g/L silicon dioxide on decomposition rate: (a) 70 C; (b) 75 C



A

7

B8 HLHE 1 X,

4

NPT JUIR SRR AR R B 23 a5 R

s17

28
(a)
24 = — Blank
* — (.9 g/L silicon dioxide
20
161
S
S12t
8 -
a4 — 8.2 g/L acetic acid
4t v — 8.2 g/L acetic acid,
0.9 g/L silicon dioxide
0 I Il ' 1

2 3 4 5 6 171 8
Time/h
El2 82g/L LM 0.9 g/L —SAALTENT I F R K 50

28
(b)
24
20}
16+
s
= 12 F
= — Blank
81 » — 0.9 g/L silicon dioxide
4 — 8.2g/L acetic acid
4t v — 8.2g/L acetic acid,
0.9g/L silicon dioxide

2 3 4 5 6 7 8
Time/h

Fig.2 Effect of 8.2 g/L acetic acid and 0.9 g/L silicon dioxide on decomposition rate: (a) 70 C; (b) 75 C
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Fig.3 Effect of 0.2 g/L propionic acid and 0.9 g/L silicon dioxide on decomposition rate: (a) 70 ‘C; (b) 75 C
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Fig.4 Effects of formic acid, acetic acid, propionic acid on particle size of gibbsite product: (a) Blank; (b) Silicon dioxide;

(c) Formic acid; (d) Formic acid and silicon dioxide; (e) Acetic acid; (f) Acetic acid and silicon dioxide; (g) Propionic acid;

(h) Propionic acid and silicon dioxide
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Table 1 Influence of carboxylic acids and silicon dioxide on gibbsite precipitation type

Precipitation type

Silicon dioxide

Condition
0—2h 2—4h 4-6h 6—8h
Blank A A G G
Silicon dioxide A G N A
Formic acid G A N G
Formic acid
Silicon dioxide G A N A
Acetic acid A A G N
Acetic acid
Silicon dioxide G A N A
Propionic acid A G A N
Propionic acid
Silicon dioxide G A N A
A—Agglomeration; G—Growth; N—Nucleation
F 2 —IUPRAR TSN e A A B R FE S AT I R
Table 2 Influence of carboxylic acids and silicon dioxide on PSD of gibbsite products (volume fraction, %)
» PSD/%
Condition
0—10 um 10-20 pm 20-30 pm 30—45 pm >45 pym dso/pm
Seed 4.67 13.36 28.42 33.61 19.94 31.265
Blank 0 1.33 15.15 36.42 47.10 42.021
Silicon dioxide 0 0.15 9.00 34.03 56.82 46.160
Formic acid 0 0.22 8.58 29.31 61.89 49.075
Formic acid
. . 0 0.13 8.62 30.02 61.23 48.654
Silicon dioxide
Acetic acid 0 0.02 7.76 29.63 62.59 49.227
Acetic acid
- .. 0 0.03 8.32 30.20 61.45 48.714
Silicon dioxide
Propionic acid 0 0.17 8.42 29.33 62.08 49.147
Propionic acid
0 0.14 8.45 29.90 61.51 48.762
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