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2.16, 500baro}4 2.08, 1000bar o)A 2.08, 1500bar oA 2.05, 2000bar A& 2.03°I% =, (Co
(NH3)6)Cl; ¢ KT & 1barollA] 2.02, 500baro)A] 1.96, 1000bar o]+ 1.90, 1500baro]A] 1.88,
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ABSTRACT. The thermodynamic dissociation comstants of {Co{en);)Cl; and [Co(NH;)¢)Clg
in aqueous solutions at 25°C and at the pressure from 1 bar to 2000 bars were measured by
conductometric method. The dissociation constants were increased with pressure elevation because
of volume decreasing by the formation of charged ions during dissociation reaction. That is, the
HKT values of (Colen)s)Cl; were 2.16 for 1 bar, 2.08 for 500 bars, 2,08 for 1000 bars, 2.05 for
1500 bars and 2.03 for 2000 bars, respectively and those of [Co(NH3)s]Cl; were 2.02 for 1 bar
1.96 for 500 bars, 1.90 for 1000 bars, 1.88 for 1500 bars and 1.87 for 2000 bars, respectively. Com-
paring and analyzing the values of Stokes’ radii and K7, the formation of ion pair compound was
affected by not only the electrostatic interaction, but also the Interal Conjugate Base(ICB), which
was incresed by the elevation of the pressure.
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Table 1. Conductivities, A, Onsager’s theoretical conductivities, A’, degrees of dissociation, a, and thermody-

pamic dissociation constants, pKT of [Co(en)s)Cls in aqueous solutions under various pressures at 25°C

Cx 104 A A « pKT Cx10¢ 4 A @ HKT
(1bar) (1500bar)
2.0 143. 39 146. 57 0.9783 2.19 2.0 158. 71 161. 35 0.9837 2.06
2.8 141.50 145.70 0.9712 2.19 2.8 157.28 160.44  0.9793 2.04
3.2 140. 74 145. 31 0. 9686 2.19 3.2 156.25 160. 03 0.9764 2.06
4.0 139.29 144.61 0.9632 2.19 4.0 154. 80 159. 29 0.9718 2.07
5.2 137.41 143.67 0. 9564 2.17 5.2 153. 05 158. 31 0. 9668 2.04
6.4 135.90 142.84 0.9515 2.18 6.4 151. 85 157.43 0. 9646 2.01
7.2 136.29 142.32 0.9576 2.06 7.2 151. 17 156. 89 0. 9622 2.01
80 133.47 141. 84 0. 9410 2.19 8.0 150. 29 156. 39 0. 9590 2.01
8.8 133.56 141. 37 0.9418  2.13 8.8 149.25 155. 90 0.9574 2.00
10.0 132. 54 140.72 0.9422 2.1 10.0 148. 31 155. 21 0.9536 2.01
{(500bar) (2000bar)
2.0 150. 27 153. 46 0. 9828 2,09 2.0 160. 70 163.22 0. 9846 2.04
2.8 149. 10 152. 57 0.9773 2.08 2.8 159. 15 162. 30 0. 9806 2.01
3.2 148,15 152.18 0.9735 2.11 3.2 158.43 161. 90 0.9786 2.02
4.0 146. 86 151. 46 0. 9697 2.10 4.0 156.91 161. 15 0.9737 2.03
5.2 145.09 150. 50 0.9641 2.08 52 155.21 160.16  .9691 2.01
6.4 143.59 148. 64 0. 9596 2.08 6.4 153. 58 159. 28 0. 9642 2.02
7.2 142.29 149.12 0.9542 2.10 7.2 152.97 158.74 0. 9617 2.02
8.0 14191 148,62 0.9549  2.06 80  152.41 168.23  0.9605  2.00
8.8 14114 14815  0.9527 205 88  151.63 157.74  0.9593  1.98
10.0  140.01 147.48  0.9494 2,05 10.0 150. 23 157.65  0.9536  2.04
{1000bar)
2.0 155.23 158.49 0. 9828 2.09
2.8 154.17 157.59 0.9783 2.06
3.2 153.18 157.19  0.9745 2.10
4.0 151.98 156. 46 0.9714  2.07
5.2 150. 27 155. 48 0. 9665 2.4
6.4 148.83 154. 61 0. 9626 2.04
7.2 147.91 154. 08 0. 9600 2.04
8.0 147. 24 153.57 0. 9588 2.02
8.8 146. 32 153.09 0. 9558 2.02
10.0  145.14 152. 41 0. 9528 2.02
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Table 2. Conductivities, A, Onsager's theoretical conductivities, A’, degrees of dissociation, «, and thermody-
namic dissociation constants, pKT of (Co(NHz)glCls in aqueous solutions under various pressures at 25°C

Cx 104 A A @ KT Cx 104 4 A a PKT
(1bar) (1500bar)
2.0 16802  170.69  0.9844  2.04 2.0 181.25  183.33  0.9887  1.90
2.8  166.20  160.76  0.9791  2.05 2.8 179.54 18236  0.9845  1.91
3.2  165.40  169.34  0.9767  2.06 3.2 179.03 18193  0.9841  1.88
40  163.98 16858  0.9727  2.08 40 17694 18L14  0.9768 198
44  163.35  168.22  0.9711 2.04 4.4 176,46  180.77  0.9762  1.96
5.2 16238  167.56  0.9601  2.02 5.2 176.18  180.08  0.9783  1.86
56 16214  167.25  0.9695  1.99 56 17571 179.76  0.9775  1.85
6.4 161.20  166.66  0.9672  1.98 6.4 17503  179.15  0.9770  1.82
8.0  159.41 165.58  0.9627  1.97 80 17302  178.03  0.9719  1.84
88  158.42  165.09  0.959%6  1.98 88 17218  177.51  0.9700 1.8
10.0  157.39  164.38  0.9555  1.99 10,0  170.98  176.78  0.9672  1.84
(500bar) (2000bar)
2.0 17382  175.88  0.9883  1.92 2.0 18294  185.00  0.988%  1.89
2.8 17148  174.93  0.9803  2.02 28  191.28 18402  0.9851  1.89
3.2 170. 85 174. 51 0.9791 2.01 3.2 180. 76 183.59 0.9846 1.87
40  160.22 17373 0.9741  2.03 4.0  179.09 18279  0.9798  1.91
4.4 16902  173.37  0.9749  1.98 4.4 17863 18242  0.9792  1.90
5.2 168. 20 172.70 0.9738 1.94 5.2 178.01 181.73 0.9795 1.83
5.6  167.74 17239  0.9727 194 5.6 177.44  18L41  0.9781  1.83
6.4 167.07 17.79  0.9705  1.93 6.4 176,90  180.79  0.9753  1.85
80 16523  170.69  0.9660  1.93 8.0 17401 17967  0.9685  1.89
8.8 16402  170.19  0.9638  1.93 88 17387 179.15 0.9706  1.83
0.6  163.03  169.47  0.9601 1.94 10.0 173.11 178.41  0.9663  1.86
(1000bar)
2.0 178.26  180.64  0.9869  1.97
2.8 176.45 179.67  0.9821  1.98
32 17602  179.24  0.9820 1.94
40 17493  178.46  0.9802  1.91
4.4 17435 178.09  0.9790  1.90
52 17329 177.41  0.9768  1.89
56 172.81  177.09  0.9758  1.88
6.4 17214  176.49  0.9754  1.85
80 170.12  175.37  0.9701 1.87
8.8  169.07 174.8  0.9669  1.89
10.0  167.98 17413  0.9647  1.88
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Fig. 2. The plots of r, vs. P for (Co(en)s)Cly and
[Co(NH3)6)Cls in aqueous solutions at 25°C.
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fon. r,=91.0- |2£|/4° A°=1°4-2_-°. We assumed
that Ac;°- is 76.34 under every pressure.
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Table 3. The limiting equivalent conductivies, A°, (£)-lem2mol~1} of Co(Ill) complexes

Pressures (bar)
Complexes
1 500 1000 1500 2000
_% (Co(en))Cls 151.30 158. 30 163. 41 166. 31 168. 21
-% (Co(NH3)6)Cl3 175. 80 181. 07 185.90 188.64 190. 34
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Table 4. Total partial molar volume changes (—4
Vem3/mole) for dissociation of complexes

Pressures(bar)
Complexes
1 500 1000 1500 2000
Co(en)sCly 1.885 1.295 0.703 0.480 0.112
Co(NH3)Cly 1.207 0.932 0.641 0.351 0.060
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