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ABSTRACT

Ign exclusion cquilibrium of glycerine-scdium chloride-water system was studied using

Amberite IR 120 and Diaion SK 1B. The effects of temperature and component concentraitons,

glycerine concentrations varying from O to 60 wt% and NaCl concentrations being 9,2, 4, and

6 wt%, on the squilibrium werc observed. At 25°C, ion-exclusion increased with dicreasing

NaCl concentration.
Maximum distribution factor of the system was observed at glycerine concentration of 10~50
wt% and at 40~50°C when Amberlite IR 120 was used, and at glycerine concentration of 30
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~40wt% and at 20~30°C when Diaion SK 1B was used.
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Table 1. Properties of Cation Exchanger and Reagents

~— Property

. Moisture Particle | Effective Density Porosity | Uniformity
Cation \\ Content(%) Size(mesh) = Dia(mm) (1b/ft?) } (%) | Index
Amberite 44~88 | 16~50 | 0.45~0.60 = 48~54 .  45~60 | 18
IR-120 ; | | ; ;
Dsilﬂ*{ Iog O a3~5 | 200 | 0.4~0.6 | 50~52.5 | 40~45 1.6
-1 ; i ‘
25 —
Glycerine g@s — %%ggg
. np®® =1.3329
Water — pas — 575070
NaCl EP

&t ®203 H 35 1982 6¥
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Table 2. Sample for Experiment of Ion Exclusiom

Equilibrium
Composition wt%
Sample
NaCl Glycerine water
A 0 | %
As 20 | 80
As | 30 70
Aq 0 40 60
As 50 50
Asg 60 [ 40
Bo | 0 ] 98
Bi | 10 88
B, | 20 78
B; 2 30 68
By 40 58
Bs 50 48
B | 60 | 38
Co J 0 96
Ci 10 86
C i 20 76
Cs 4 30 66
Cq 40 56
Cs 50 46
Cs 60 36
Do | Lo 94
Dy ! 10 84
D: 20 74
Ds 6 30 64
Dy ; 40 54
Ds 50 44
Ds 60 | 3
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Table 3. Ion Exclusion Equilibria for the System of Glycerine NaCl-H,0-Amberite IR120 at 25°C

‘Samplef Solution Phase ' Cation Exchanger Phase

NO | NaCl S’ilnyece' | Water IT\IaCl/ OGIy /Ha OG NaCl! :\Ia 1! gg;ce i Water EGIY{\}-&CLGI}%‘BS]“! D
A 9.7 '91.3 | 0.1082 | | 11.439 | 88.561 11762 |

A2 | 19.5 ;80.5 | o.2422 | 22.676 | 77.324 | 26.603 .

A 28.9 | 711 | 0.4065 | 35.166 | 64.934 ' | 45.502 |

A 33.9 g1 | 0,637 45.492 | 54.508 | 61.138 .

As 5.4 | 49.6 1.0161 47.836  52.164 | ' 85.560 |

A 53.3  41.6 1.4914 65130 34.870 | 90.104 |

Be |2112 -~ 97.833 ! 0.0216 | [ - — o533 — logass) — | — | —
Bi 2144 9.6 | 83.2550.0243 ' 0.1033 . 4.478 | 1.93¢ 8.800 | 83.215 | 1.9 19.869 ‘ 1.108
Br 2,043 19.9 |78.05210.02520.253)  9.717 ' 1117 17.833 | 81.05 15,935 | 47.089 | 1.642
By 2132 20.0 |68.853'0.0310 | 0.4211 | 13.692 1.105 31.832  67.083 | 28.8)7 | 52.388 | 2118
Bs | 2.451° 33.4 [ 59.145 0.0415 | 0.6492 15.645 . 0.916 42.653 ' 55.425 | 46.570 | 72.943 ! 2.976
Bs . 2.278 49.3 | 48.422]0.0470 | LOISL 21612 0.835 52.862 | 46.333 | 65.667 £ 92.025 | 3034
Bs | 2.63) 57.0 4).370 0.0551 | 1.4119 21.673 | 1.149 59.045 | 33.806 | 51.338 | 96.077 | 2.371
Co 14113, — 95885 0.0420 | — — 2289 — on91, — o — —
Ci | 4072 9.7 85.2280.0472 | 0.1125  2.382, 2.973 11.880 | 85.147 | 3.99) | 19.108  1.677
C: |4.0490 19.3 . 76,651 0.0528 0.2513 4.767 2.042 22.43% | 74.624 | 7.625 34412 1.569
Ca [4.030, 30.4 |65.570 0.0615 0.4635 7.543 2.5)4 32.512 64.934 12981 51035 1.721
Co |4.476 40.8 | 50724 0.0818 0.7455 . 9.115 2.139 32.800 | 58.011 | 18,182 64849 1.9
Ds 1 4.332 511 44558 0.0972 | 11443 | 11.795 2.210 53.238 . 44.532  24.099 S4.331  2.043
Co | 4.709, 60.9 |34.391 0.1369 1.7703 | 12.933 2.310 65.448 | 32.242 | 28.332 106.257 2.1l
Do |6.744 — l9323400.0728° — zgst — lesuo|l -~ = —
D1 16.51 9.1 |84.349 | 0.0777 0.1079 1.339 ' 3.053 14.101 | 82.846  4.619 | 31.290  3.325
D, |6.162 104 | 74433 0.0828 0.2606 3.148 5.711 22.500 | 7L789 3.90 25.667 1.5
Dy | 6.175 29.3 | 64.525 | 0.0957 , 0.451 = 4.745 4.738 3L.743 60.469  7.256 49.412 | 1.529
D 6.519 425 |52.931 0.123) 0.6277 6.213 4525 47.493 47.971 10.423 63.357 | 1.693
Ds | 6.416 43.8 43.784 ' 0.1466 11374 7.752 3.319 52746 43.915 15.797 09.839  2.035
Ds [6.392 6.7 32938 0.1942 18445 0.493 4932 64.673 3).315 12.931 103.410  1.357
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Table 4. Ion Exclusion Equilibria for the System of Glycerine-NaCl-H,0-Dia Ion SK 1B at 25 C

|
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2] 3 Glychrnn ‘o = 40'\-'50
D 34 Vel =] Diaion S
A= NaCl 3ne= o

B 30~10% Y W) HE

K1
442 Glycerine 5=
¥ Db vepdr

“Sample | Solution Phase 1 Cation Exchanger Phase
No Glyce- I\aCI/ Gly/ UGlyce- | Gly/  Gly/ . p
NaCl - Water | Gly/Hzo Nacp NaCl. 27 1 Water M ( 1 ™ Resin . E,
A | 101 |89.9 | 0.1123 I 0459 905 | 7455
A 20.0 | 80.0 0.2500 20.000 | 80.000 | 21.468 |
4s | 20.0 [7L0 | - 0.4080 | 33.384 | 64.616 | 40.543
A 3.1 609 0.6420 44.667 | 55.332 | 60.7€7 |
As | | 50.8 140.2 1.0325 16.735 | 53.765 84.960
As ‘ [ 59.0 |41.0 1.4390 52,273 : 37.727 89.175
Be ‘2281 — 9T.7i8 0.0233 — — o818 — e8] — . — -
Br 2.111F 9.9 ' 7.939 0.0249 0.1125 4,690 | 1.533 8.9935 | 82.407 | 5.629 ‘ 13.527 ¢ 1.200
Ba 2. 139‘ 19.8 78.051 : 0.0273 ‘ 0.2535 9.257 | 1.052 12.574  80.374 | 17.655 i 28.8C6 1.907
B; 2, 200; 29.0 63.730 0.0323 1 0.4216 13.063 ; 1.038 32.189 66.763 l 31.020 | 50.415 2.375
By ‘ 2. 338: 39.3 : 53.362 : 0.0401 + 0.6734 15.809 1 0.656 42,173 ©56.633 ' 45.321 3.5%9 2.696
Bs ‘ 2. 351: 49.6 : 48.049 | 0. 0489 ‘ 1.0323 21.097 . 0. 52,508  46.342 ‘ 50,700 ¢ 85.744 2,433
Be  2.427 52.0 . 38.573 , 0.0529 \ 1.5285  24.310 1.02G 59,356, 39.635 58.827 93.544 ! 2.429
Co 4483 — | 05517)0.0469 — L445 o~ 93.555  — - -
Ci 4.165 10.0 | 85.835|0.0485 | 0.1165 - 2.401 3.265 11.29) §85.445 3.433 16.9 1.432
Cs | 4,153 19.2 | 76.647 | 0.0542 ' 0. 2505  4.623 2,573 22.426 75.001 8.716 36.2C 1.885
Cs [ 4.136° 30.3 | 65.564 | 0.0631 ' 0.4621 7.326  1.922 32.359 65.719 16.836 51.212 | 2.298
Cy ; 4. 143; 40.4 : 55.457 | 0.0747 ; 0.7285 9.7561 2.393 40.742 56.955 23.691 64.712| 2.430
Cs f 4.309! 50.6 . 45.091 | 0.0955 | 1.1222 11.743 2.054 52.741 S 25.677  96.761 2.187
Cs | 4.1'31i 62.5 ' 33.379 [ 0.1235 1 1,8724 ' 15.166 3.039 60.083 36.278 * 19.968 93.614 1.217
Dy  6.096 -~ . 93.94 0.0655 - - 5.355 - 97. 976 - — —
D 6.554 8.9 04,546 1 0.0757 0.1053 1.358 2.4783 11.€34 0 85.883 4,695 29.490  3.457
D» 6.507 18.8  74.633 0.0871 0.2517  2.889 4.044 20.837 @ 75.093 5.158 @ 30.G44 ¢ 1.785
D3 | 6.525 27.4  (4.425 ; 0.0958  0.4563  4.199 4.230 34,337  60.924 8.100 49.744 . 1.929
Dy 6.312 40.4 53.5%8 0.1122 1 0.7539  5.317 4.043 47.690 52.967 10.623 59.225  2.057
D; 5924 51.6 (42.476 :0.1395 1.2148 8.710 4.172 52.059 42.769 12.718 73.787 1.460
Ds . 6.259. 69.7 i 33.041 1 0.1894 © 1.8371 ' 9.698 4.991 62.507 32502 12.524 97.46%  1.201
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