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Characteristics of Chemical Contents of Horizontal
Spray Salts from Deep Ocean Water

Deok-Soo MooN*, Hyun-Ju KiM, Phil-Kwon SHIN and Dong-Ho JUNG
Ocean Development System Lab., KORDI/KRISO, Daejon 305-600, Korea

We have developed a new method of manufacturing salts by horizontal spray drying technique, using the
concentrated deep ocean water after desalination processes. We studied the chemical characteristics of the
spray-dried salts. Sodium content in the spray salts is 28.4%, which is 10-30% lower than that of bay
salts, bamboo salts and boiling salts (32-38.2%). However, the contents of magnesium, potassium and calcium
of the spray salts are 2.5 times, 3 times and 4.5 times higher relative to those of bay salts, respectively.
On the one hand, sulfur content in spray salts is 14 times lower than those of bay salts, which is caused
by their volatilization during spray and vaporization of the concentrated seawater. Enrichment factors of
Mg (0.8), K (0.9) and Ca (1.0) in the spray salts are relatively higher than those in bay salt (0.2-0.3),
bamboo salt (0.15-0.4) and boiled salt (0.4-0.7), respectively. On the contrary, enrichment factor of sulfur
in spray salts is observed to be 0.07, which is considerably lower than those in other salts (0.3-0.7). It
means that the minerals like Mg, K and Ca can be well conserved from seawater to salts through spray
drying techniques, while volatile elements like sulfur, lead, mercury and organic compounds can be easily
removed from seawater via spray and heating processes.
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Fig. 1. Basic design drawing of salt production system using horizontal spray technique.
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Table 1. Component criteria of the commercial salts and chemical characteristics of the spray salts (KFDA, 2002)

Processed salts (KFDA, 2002)

Refined salts Purified salts Spray salts

tems ont (KFDA, 2002)  gming, fusion salts ~ The other salts (KFDA, 2002)  (The present study)
NaCl % >88.0 >88.0 >93.0 >95 99.2
Chloride % >54.0 >50.0 >56.0 >58 60.1
Moisture % <9.0 <0.5 <5.5 <4.0 0.4
Insoluble solid % <0.02 <3.0 <0.156 <0.02 0.02
S04 ion % <0.8 <15 <15 <0.4 0.2
Ash % - <0.1 - - 0.03
As mg/kg <0.5 <0.5 <0.5 <0.5 N.D
Pb mg/kg <2.0 <2.0 <2.0 <2.0 N.D
Cd mg/kg <0.5 <0.5 <0.5 <0.5 N.D
Hg mg/kg <0.1 <0.1 <0.1 <0.1 N.D

Table 2. Contents of minerals and minor elements in various salts

Concenration

Item Unit : Bay salts Bamboo salt Boiling salts Spray salts
in seawater
) . Moisture % - - - 0.4
Physical properties Ash % ] ) ] 003
Na % 1.06 32.0 374 38.2 28.4
Mg % 0.13 1.0 0 5 2.2 2.58
Major elements K % 0.04 0.3 0'5 0.6 0.93
Ca Y% 0.04 0.3 0.86 1.1 1.13
S % 0.09 0.98 2 0.2
Cu mg/kg 0.005 <1 <1 <11 547
Mn mg’kg 0.005 7.0 26.0 40.5 0.2
Cr mg/kg traces
Co mg/kg traces 0.1
Ni mg/kg 0.0001 <0.1
Zn mg/kg 0.005 1.0 8.5 1.0 5.8
Minor elements Se mg/kg 0.004 <2
Fe mg/kg 0.01 47.0 93.0 94.9 5.2
Ge mg/kg traces <0.1 <0.1 <0.1 <0.2
Si mg/kg 2 1100 560 413 1.71
P mg/kg 0.05 <100 <100 1 50
As mg/kg 0.015 <0.1 <0.1 <0.1 <0.1
Cd mg/kg traces <0.1 <0.1 <0.1 <0.1

Pb malkg 0.04 <0.5 <0.5 <0.5 1.29
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Fig. 2. Enrichment factor (EF) of major mineral (Mg, K,
Ca and S) in various salts relative to seawater.
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