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The Relationship between Equilibrium Concentration and
Time in a Triple-effect Evaporator

Yoshio Higa

Although there are good possibilities for the future success of the salt industry on
Okinawa, many difficulties must be overcome. One of the problems is to determine
equilibrium concentration and hours on multiple-effect evaporator when fed sea water
on the series line of the evaporator.

Changes of concentration in each of three evaporators are expressed in the
following equations.

(A) Changes of concentration.

o1 =3/2 po—1/2 pyeiBM 1st evaporator
02 == po {3 (1 — e~ UWIBX) 4 o-C2e/B)EY 2nd evaporator
ps = (3f/B) pot + po (Be~UIB® 4 1/2 e~@BE — 3/99 3rd evaporator

(B) The concentrations of equilibrium are shown as follows:

1st evaporator; 44, 8°Bé
2nd evaporator;  89.1°Bé
3rd evaporator; 30.29% (crystal out)

(C) Time to crystal out is 30 hours.
These results and conclusions together with theoretical calculations will be
useful in checking present apparatuses and also in designing future processes.
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Fig. 1. Series line of evaporators.
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po=3.03 (%) B = 5 (ton) f=10.6 (ton/hr)
EUTHR & REEORRIZHE 1 REACF 2BOmML 5.

Table 1. Relation between salt concentration
and hours in the lIst evaporator.

16{00

t(r) | 1, 2 i 4 | 8

| |
| ; VST
p (%) 5

‘ !
©3.03 | 3.52 | 3.86 | 4.20 | 4
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Fig. 2. Relation between salt concentrations and hours.
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and hours in the lst evaporator.
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Table 2. Relation between salt concentrations
and hours in the 2nd evaporator.

t(he) | 1 | 2 4 816’oc
m(%) | 343 | 385 | 472 | 615 | 7.9 | 8.9

—~ B (%)
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Fig. 4. Relation between salt concentrations and
hours in the 2nd evaporator.
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Table 3. Relation between salt concentrations and
hours in the 3rd evaporator.

t (hr) il 2 4

ps (%) 3.41 | 3.90 | 4.92

8 16 24 32

7.29 |14.50 |23.21 |32.01

B IMECRTIE, GREEEFH & e ER U TR % 5 DIlX salt percentage "C30%D AT
BEiB30EMTH S (A 3FAUH S E).
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Fig. 5. Relation between salt concentrations
and hours in the 3rd evaporator.
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