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Tab.1 Concentration of main ion in seawater
A W /(mol « L™1) BT We g /(mol « L)
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Ca?™ 0.011 Br— 0. 001
Mg?* 0. 066 Cl™ 0. 550
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Fig. 1 Saturation index of CaSO, with different

temperatures
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Fig. 3 Experimental system diagram of static condition
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Fig. 4 Experimental system diagram of dynamic condition
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Tab. 2  Solubility product and ionic product of CaSO,
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/% R TR
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Fig.5 SEM images of titanium tube surface at

a salinity of 6%
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Fig. 6 EDX energy spectrum of titanium tube surface
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Tab. 3 Composition and content of scaling at

a salinity of 6%
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Fig. 7 SEM images of titanium tube surface at a salinity of 8%
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Fig. 8 EDX energy spectrum of titanium tube surface

at a salinity of 8%
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Tab.4 Composition and content of scaling at

a salinity of 8%

i %
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K K 1K K Cha A
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Ti 52,72 74.09 45. 26 24.57
Ca 0.03 — — 1.90
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Na — — — 5.34
Cl — — — 5.48
HoAt 1.18 0.29 2. 66 3.51
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Fig. 9 SEM images of titanium tube surface at
a salinity of 10%
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Fig. 10 EDX energy spectrum of titanium tube surface

at a salinity of 10%
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Tab.5 Composition and content of scaling at

a salinity of 10%
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Prediction and verification of calcium sulfate scaling tendency

in high salinity seawater

NI Bing, SHEN Shenggiang”, CHEN Shi, LIU Xiaohua

( National United Engineering Center of Thermal Energy Integration, School of Energy and Power Engineerings,

Dalian University of Technology, Dalian 116024, China )

Abstract: The scaling tendency of CaSO, and influence of Mg*" concentration on CaSQ, deposition
are predicted by Oddo-Tomson's saturation index method. When the temperature is 90 “C, the
precipitation of CaSO, in diverse salinity seawater is studied under static condition and dynamic
condition on the surface of titanium tube. The prediction range of scaling tendency in high salinity
seawater is obtained for Oddo-Tomson's saturation index method. The results show that when the
salinity is 6%, the scaling tendency of CaSO, predicted by Oddo-Tomson's saturation index method is
highly coherent with the experimental results of natural seawater; when the salinity is 8%, the
predicted scaling tendency of CaSO, is coherent with the experimental results, and according to the
rules of solubility product, a small amount of CaSO, precipitates from natural seawater, but does not
adhere to the metal surface; when the salinity is 10%, CaSO, crystals spontaneously precipitate after
elevating temperature, therefore Oddo-Tomson's saturation index method can not correctly predict

this process.

Key words: CaSQ,; seawater; saturation index; scaling; desalination



