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Some Problems of Brine Purification for the Mercury Cell Process

Yoshio Koyama
Katsuji Yamori

Tatsuhiko Inoue

A commercial process for preparation of purified brine from solar salt is described in the present paper.

1) Solar salt can be upgraded by a simple washing process. The loss of salt is not excessive.

2) Graphite anodes are consumed proportionally to sulphate concentration. Equation, 4w=1.9040.254 5,7,

is obtained.

3) To optimize the cost is to feed brine which is level at 7gpl SO4 corresponding to 10.3 gpl N,,SO,,

and to precipitate the half of the sulphate entering the reactor.
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Table 1 (1000 TONS)
Country  Quantity Country  Quantity
China 822 Aden 63
Mexico 818 Roumania 53
Formosa 332 Thailand 41
India 315 Viet-Num 33
Egypt 250 Yemen 18
Turky 187 Ttaly 10
Pakistan 112 Indonesia 10
Ethiopia 99 Tunisia 4
Australia 90 Chile 1
United States 63 Total 3,321
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Table 2 (wt% wet-basis)
Source Quantity NaCl H,O Insol. Mg Ca SO, K

(T]

Pakistan 26,333 92.8 3.72 0.20 0.31 0.31 1.170.12
Aden 16,543 94.0 3.61 0.11 0.25 0.24 0.85 0.09
Indonesia 7,069 90.5 6.01 0.39 0.19 0.24 0.92 0.06
Taiwan 28,442 93.5 4.31 0.29 0.16 0.11 0.46 0.06
Egypt 28,576 94.1 5.59 0.18 0.15 0.18 0.68 0.04
China 124,212 94.9 2.60 0.68 0.08 0.16 0.46 0.04
India 41,779 95.2 2.50 0.32 0.08 0.10 0.30 0.02
91,309 96.8 2.09 0.02 0.04 0.10 0.29 0.02

Mexico

average 95.0 3.0 0.28 0.12 0.16 0.500.04
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Table 3
Agents Conc. (g/1)
T-NaCl 305
SO, 4,5~5.0
Mg trace
Ca 0.016
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Table 4
ProcessA ProcessB
“complete” “simple”
Investment (3¥1000) 28,400 6,900
Electric Power 90KW 40KW

Washed Brine Used 0.08M3/T-SALT 0.3M3/T-SALT
Percentage of
Impurities removed

Mg 75% 60%
Ca 50 45
SO, 60 55

H,O in washed Salt 2% 8~11%
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Table 5 (wt% dry-basis)
NaCl Insol. Mg Ca SO, K

raw salt 8.7 0.30 0.11 0.16 0.53 0.04

washed salt
complate 99.4 0.25 0.03 0.08 0.22 —
simple 99.3 0.27 0.05 0.09 0.25 —
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Graphite cor;sur'nption
mg/AH kg/T-NaOH

Table §
sulphate conc. Temp.
g/1 NaySOy °C

0 71 2.51 1.77
4 69 4.05 2.86
8 70 5.13 3.62
12 74 5.92 4.18
16 72 7.00 4.93
20 66 6.80 4.80
28 69.5 8.10 5.71
0 71.5 2.30 1.62
4 70 2.86 2.01
8 71 5.23 3.69
12 71 5.91 4.17
16 69.5 5.81 4.10
28 70 7.00 4.94
0 70 2.64 1.86

71 4.17 2.94
4 71 2.75 1.95

70 4.78 3.37
12 70 5.46 3.86
16 71 6.55 4.62
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Table 7
Materials Costs, ¥ /kg
Carbon 300
Soda ash 8.3
Calcium Chloride 12
Salt 4
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Fig. 7 The variation of tatal variable cost
with SOy, content
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Fig. 8 Impurities concentration in the brine
treated with CaCl,
The numbers, 1, 2, 3, 4 mean
F=7, 10, 15 and 20 m3/hr respectivly.
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Table 8

Residence time (hr) 2 2.5 3 4

investment
thickener (m?) 40x1 45x1 60x1 60x1
mixing tank (m3) 45x2 60x2 35x3 55x3

A investment 6,300 7,250 8,160 9,810
cost (¥1000)

B running cost

(¥1000/Year)
repayment (7Ys) 900 1,036 1,166° 1,401
interest (10%) 630 725 816 981
maintenance (5%) 315 363 408 490
CaCl, 38,400 38,030 37,620 37,200
Na,COj3 16,870 16,660 16,350 16,060
Sum of B 57,100 56,800 56,400 56,100
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X X O A\
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Fig. 11 The degree of reaction as function of
time during the precipitation: In division
A, the rate is influenced by diffusion, and
in B, the rate is influenced only by surface
reaction transforming the dissolved matter
into the crystalline state,
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