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Recrystallization Characteristics of Solar Salt After
Removing of Bittern and Impurities
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Dept. of Food Science and Technology, Food Industrial Technology,
Catholic University of Daegu, Gyeongsan 712-702, Korea

Abstract

Recrystallization characteristics of salt after removing bittern and impurities from solar salt (SD) were
investigated. To remove the bittern, the SD was treated at 30, 40 and 50°C under 95% humidity. 86% of the
bittern was removed when the SD was kept at 30°C for three weeks. Total amount of impurity in SD was
6.94% (w/w) with organic impurity (5.58%) and inorganic impurity (1.36%). Most organic impurities (89%)
were soluble. When the SD was roasted at 350°C for 40 minutes, 90.14% of the soluble organic impurities
were removed; however, the removable organic impurity was reduced, when the SD roasted for 50 minutes
at 350°C. L* value decreased while a* and b* values increased when the SD was roasted until 40 minutes
at 350°C. In contrast, L* value increased while a*, b* values decreased with SD roasted over 50 minutes at
350°C. The size of recrystallized pure salt was positively correlated to temperature and depth of salt solution,
while the crystallization time was negatively correlated to temperature and salinity. Yield of recrystallized
salt was negatively correlated to temperature. Overall acceptability tended to increase at low crystallization

temperature and high salinity.
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Table 1. Effect of different temperatures at 95% humidity on the weight changes of solar salt during removal of bittern

(kg)
Periods (weeks) 20°C 30°C 40°C 50°C
0 30.00£0.00™" 30.00+0.00** 30.00£0.00** 30.00+0.00**
1 29.73+0.68*" 28.38+0.96™* 25.86+3.32"8 21.72+3.30™
2 29.40+0.87*8 26.04+1.04" 21.90+£4.23>B¢ 15.06+4.055¢
3 29.22+0.81%A8 21.90+0.92¢ 18.48+3.09™¢ 13.08£4.27
4 28.98+0.90™ 15.06+1.21"° 13.08£4.92™ 11.46+4.48"

YValues are mean+ standard deviations of triplicate determinations, different superscripts within a row (a~c) and a column (A~D)

indicates significant difference at p<0.05.

Table 2. Changes in mineral contents and weight loss of solar salts during removal of bittern under conditions of 30°C

and 95% humidity

Periods (weeks)

Minerals 0 3 1

Na (g%) 26.83+0.27"" 23.89+0.36° 28.79+0.35 28.66+0.29"
Ca (mg%) 189.28 +2.84° 95.40+1.90° 81.31 +1.46 177.66+3.54
K (mg%) 345.72+6.92° 323.60+6.46° 258.19+5.16° 252.64+4.55°
Mg (mg%) 509.99+9.20° 364.70+7.28" 354.83+6.73" 31750+5.71¢
Mn (mg) 0.50+0.01¢ 0.53+0.01° 0.58+0.02" 0.65+0.02°
Cu (mg%) 0.01 +0.00* 0.01 +0.00° 0.01 +0.00 0.01 +0.00°
P (ug%) 34.74+051° 66.71+0.99° 65.06 +0.85" 36.38+0.49°
As (ug%) 40.06+0.78" 50.04+0.58" 39.75+0.44 38.14+0.50°
Cd (ug%) 14.98+0.28° 12.39+0.23° 4.06+0.04° 4.12+0.03°
Pb (ug%) 7.02+0.06 476+0.03 3.15+0.03° 2.39+0.02
Weight loss (%) 0.00=£0.00 18.50+0.89° 30.10£2.29 50.20+4.02°

YV alues are mean+standard deviations of triplicate determinations, different superscripts within a row (a~d) indicate significant

difference at p<0.05.
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Fig. 1. Amount of impurities in solar salt.

TT: total impurity, OI' organic impurity, IOI: insoluble organic im—
purity, SOI: soluble organic impurity, II: inorganic impurity.
Values are mean= standard deviations of triplicate determina-—
tions. Different superscripts (a~e) on the bars indicate significant
difference at p<0.05.
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Fig. 2. Effect of roasting times on precipitate formation from soluble impurity of solar salt.
AP: amounts of precipitate, TOI: total organic impurity (5.58%).

Values are mean =+ standard deviations of triplicate determinations.

Different superscripts (a~f) on the bars indicate significant difference at p<0.05.
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Table 3. Changes in color of solar salt during roasting
Color Roasting times (minutes)
0 10 20 30 40 50
L 6.18+1.98" 56.30+1.67° 54.67+1.53% 52.44+1.04° 52.17+£0.95° 68.00+2.52°
a’ -0.68+£0.02° 1.21+0.03° 1.32+0.02" 1.52+0.02* 1.53+0.03" 0.97+0.04
b" 1.95+0.06° 3.13+0.08" 4.68+0.14 473+0.12° 5.45+0.15" 3.83+0.08°

DValues are mean + standard deviations of triplicate determinations, different superscripts within a row (a~e) indicate significant

difference at p<0.05.
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Table 4. Effect of different concentrations, depth of salt solution and temperature on the crystall size, crystallization time,

yield and overall acceptability of recrystallized salt

Temp. Conc. Depth of salt Crystall size Crystallization Yield (%) Overall acceptability
°C) (%) solution (mm) (mm) (mm°) times (hr) ° (scores)”
25 0.9%0.8x%0.3 0.22+0.01™? 784+1.98" 97.3+1.02% 6.25+0.36"
20 5.0 1.0x0.9%05 0.45+0.01" 217+356" 2.0+3.15%¢ 6.12+0.41"
10 75 1.7x1.4%0.7 1.67+0.08% 225+4.02" 96.4+3.0"" 5.83+0.39
25 11x12x05 0.66+0.05" 132+2.89" 86.4+0.85" 810+0.45%
30 5.0 14%x1.0%06 0.84+0.06 144+2.34° 86.7+0.89° 7.96+£0.39*
75 17x15%0.8 2.04+0.13" 168+2.41° 94.6+1.23" 6.37+£0.34"
25 15x1.0x08 120007 48+1.03' 93.3+2.06™ 5.99+0.37
20 5.0 15x1.2x0.8 1.44-+0.08" 58+1.15% 95.0+2.35P 5.36+0.35°
0 75 1.7%1.7x09 260+0.14" 66+1.07" 95.7+1.87"" 5.41+0.33°
25 19%x12x12 2.74+0.16" 45+1.98" 94.9+2.76"P 6.11+0.40"
30 5.0 23%x1.3x14 4.19+0.25" 54+2.54" 90.7+2.09° 6.03+0.36"
75 27%x15x1.3 5.27+0.29° 60+3.22% 96.9+3.12" 5.85+0.29"
25 21x1.8x14 5.29+0.31° 30+1.68" 70.3+4.50° 4.34+0.41°
20 5.0 28%2.0x16 8.96+0.72* 35+2.03% 80.5+3.81" 4.45+0.29°
0 75 29%x25x1.7 2.33+0.16" 40+1.98 2.9+3.60" 3.65+0.35"
25 24%23x1.4 7.73+£0.54" 2440.95" 67.1+£3.77" 5.72+0.48"
30 5.0 28%27%21 5.83+0.41°¢ 30+1.02" 72.0+3.02¢ 5.68+0.46"
75 36x35x%18 2.68+0.19" 33+1.14% 80.4+358" 451+0.22°

1)Sensory scores were evaluated from dislike extremely (1 point) to like extremely (9 points).
Values are mean and mean =+ standard deviations of triplicate determinations, different superscripts within a column (A~M) in-

dicate significant difference at p<0.05.

Fig. 3. Photographs of solar, roasted and recrystallized salt (x10).
Left: solar salt, Middle: solar salt roasted for 40 minutes at 350°C, Right: recrystallized salt after removing bittern and impurities from

solar salt.
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