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Concentration hystorises of desorption of magnesium c arbonate from carboxylic
cation-exchangers KB-4 (1,3) and KB-4P2 (2) with ag ents:

1,4-1.5M Na,CO,; + 0.6 M NaHCO,; 3- 1.5 M Na,CO;; 2- Concentration of MgCO ; aft
precipitation

<>



Khamizov R, Muraviev D, Warshawsky A, Recovery of Val uable Mineral Components from
Seawater, lon Exchange and Solvent Extraction. A Series of Ad  vances, Marcel -Dekker, Inc.,
New York, 1996, P.93-148
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IXISS-Effect

Patents: in Russian Federation NN 1 766 847 (199 2),
2 006 476 (1995) , 2 089 511(1997), 2 104 969(1998);

in Japan N 3 045 378 (2000) ;

in USA N 5 814 224 (1998);

in Israel N 119 083 (2000) ;

in Sultanate of Oman N 834/EA (1997).
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R,-Mg + Na,CO, (+NaHCO,) + 3H,0 = 2R-Na + MgCG;3H,0
-4, -4 2, Zerolite ( )

R,-Mg + (NH,), CO, (+NH,HCO,) + 5H,0 = 2R-NH, + (NH,), Mg(CO,),5H,0
-4, -4 2, Zerolite ( -5)

(x+y/2)R,-Ca + xNa,SO,+ yNaCl +2xH,0=(2x+y)R-Na +xCaSQ2H,O + y/2CaCl,
I -2 Dowex-50," # ( -10)

R-K +Na,SO, =K,S0O, + R-Na
( - 1.5-3))

R,-SO, +KCl =K ,SO, + R-Cl
( - 1.5-3)

R-J;+ 6 NaOH =NaJO;  +5NaJ + 3 R-J + 3HO
( - $ 9
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(Zero-Discharge Technology)
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Schematic Diagram of the Unit for Complex Desalinat

ion of Seawater (1128 m 3/day of Fresh Water)
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( IX1SS-effect) ,

, 1997, .356, 2, .216;
Sep.Sci, 1996, V.31, nl, p.1;
Langmuir, 1997,v.13,n.26,p.7186,
Solvent Extraction and lon Exchange, 1998,v.16, P.151
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2 KCl+2 R-Na=2R-K+ 2 NaCl
Na,SO4 + 2 R-K=K,SO4 +2R-Na, R- % %

2 KCl+Na,S04=2NaCl+K,SO4 - ) & +
- % , 9!
0.855 KCl +0,815 Na2S04=1 K2S0O4 + 0,670 NaCl
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( % (K %

SO,z 470 47 538 53.8
K 410 41 452 45.2
Cl- 60 6.0 0.64  |0.064
Na* 17 1.7 0.37  |0.037
Ca2* 12 1.2 5.2 0.52
Mg2* 0.0 0.0 0.0 0.0
H,O 30 3.0 4.0 0.4
K,O 49.2 % 54.05%
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&+ % '% %* % %" ( 4145-74)

( &+ » «t+ » | $ -

/ (" )G )
1 ! ! , [ [97.0 98.0 98.0
2 ! Co /$ | 0.02 0.01 < 0.001
3 ! (NO,), /$ | 0.004 0.002 -
4 ! ") (CI), /$ | 0.002 0.001 0.0006
5 ! ! : (NH,), /$|0.004 0.002 0.001
6 ! "# (Fe), /$ | 0.001 0.0005 |<0.002
I ! & (), /$ |0.02 0.01 0.005
8 ! ! (Mg), /$ | 0.01 0.004 0.0001
9 ! " %&" (As), /$10.0004 |0.0002 |-
10 ! o (Na), /$ [0.15 0.15 0.004
11 ! . .(Pb), /$ [0.001 0.001 -
12 5%- 5.5-8.0 |[5.5-8.0 [6.5
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