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Inhibition of calcium sulfate scale formation in pipes of brine
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Abstract: The inhibition of CaSO, scale formation in concentrated NaCl-Na,SO, brines was studied. The cause of scale
formation was obtained by measuring the solubility of calcium sulfate dihydrate in the industrial brines(NaCl: 300 g/L;
Na,SOy: 20 g/L) at temperature ranging from 15 to 75 C with the aid of dissolution method. A novel sorbent obtained
through the surface modification of calcium sulfate crystal was synthesized, which could selectively remove
supersaturated calcium sulfate in the brines. Furthermore, it was found that the elimination ratio of supersaturation was
directly proportional to the quality of sorbent. The elimination ratio was 75.2% only in 15 min when the sorbent was 1.50
g/L at 15 C. The effect of temperature on the absorption rate is remarkable. The higher the temperature, the faster the
absorption rate.
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1—Stirrer; 2—Thermometer; 3—Water circulator

Schematic diagram of experimental apparatus:
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Table 1 Concentration and density of brine at 25 'C
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Fig.3 Changing curves of concentration of CaSO4 with time
at different temperatures

2.4 IRBFIREX ki BFE KR ER R
1615 CHF1S minG e T A A H & 10 B 7
B KIS RN B 22 BRI G R, 4 R a4 o el W]
H1, 15 A D B (R IR B )5 m DA e b s 3 BRI
BRI, (RIS B A 0 N B R R 0, BRI Ze 3,
MBI 1S g/L, winT BLE$75.2%558 35 208 .

90

80

Removal rate/%
wn (=3 -]
L) o (=]

.
=)

3 I 1 1 1 1 1
8.25 050 075 1.00 125 1.50 1.75 2.00
Concentration of sorbent/(g-L-1)

4 25 "CIR WL BB BRI R 1K 0

Fig.4 Effect of sorbent mass on removal rate
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Fig.5 SEM morphologies of sorbent before and after adsorption:
(a) Sorbent before adsorption; (b) Sorbent after adsorption
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