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Abstract

Improper disposal of concentrated seawater (the concentrated portion produced during seawater
desalination) can cause ecological damage. In this study, simulated concentrated seawater was
treated to investigate the effects of different ice forms (intact ice, crushed ice) and external envi-
ronmental conditions on the removal of total dissolved solids (TDS) and salinity during the freeze-
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thaw process. The concentrated seawater was frozen at -20°C, and the ice was harvested when the
ice volume reached 40%. During the early melting stage, the TDS and salinity removal rates from
crushed ice were higher than those achieved by natural melting of intact ice (63.91% and 68.49%,
respectively), with increases of 8.34% and 7.73%. The TDS and salinity removal rates obtained by
centrifugal melting were superior to those obtained by suction filtration melting (72.50% and
76.58%, respectively), and they were 12.28% and 9.87% higher than those of natural melting. The
ion removal efficiency of the different treatments followed the order: crushed ice-centrifugal melt-
ing > crushed ice-suction filtration melting > natural ice melting. This study provides data support
for the application of freeze-thaw desalination.
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Table 1. Main parameters of concentrated seawater

* 1. REKkEESYH

K ZHL GRS TDS I K* Na* Ca?" Mg cr- SO;
<X ms/cm g/l %o g/L g/L g/L g/L g/L g/L
GE 90.30 4426 64.47 0.71 18.69 0.69 2.41 34.28 4.82
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KR A VR OB KA TR VR A B, S 3E B anE] L(a) B B IR BL38 (L AZ 10 em, /1 25
cm) (14 7Y J& FHJEC 0 1 P 2 AMK O CRIBAR IR ARk s, HAERTF R E Bk A A 78, DA TRSS
VKRR B b R s AT . SR AR BT (KR VKA (BC/BD-519 HEX, Haier, Qingdao, China)#fit, HAk
B S50 L, s fliil @I vl ik—40°C, REEWBN+0.2°C.

A S B UKAR AN 1] 1(b) B, 556 B FH B4 m i i X B oML an B 1 () s, 24529 ZOT-YN-SGO1,
HEIH 0~2800 r/min LTI . FPESE E R B AR E —2 550D MWETE. AMS2106 # S A R R E
THH SORFA HEAALIEAS, Wi 1R, HPEFEMRERN 0~96 L/imin, AR ETHEE N
0~100 L/min, F7*d 82 AFN 1000 ml.

Figure 1. (a) 1-glass barrel; 2-EPS insulation material; 3-low temperature test chamber; (b) crushed ice body; (c) centrifuge;
(d) filter machine
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Figure 2. (a) and (b) represent the leaching efficiency of TDS and salinity; (c) and (d) represent the salinity and TDS per
fraction of meltwater
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Figure 3. (a), (b) removal rates, (c), (d) melting rates
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