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THE EFFECT OF PRESSURE ON THE ELECTRICAL
CONDUCTIVITY OF SEA WATER ()

—The Activation Energy and the Activation Volume Change—

Kum-Sho HwaNG* and Jung-Ui HWANG"*

In this study, physical and chemical properties of sea water were investigated qualitatively from the
data measured by means of the conductive method as described in the previous paper.

The activation energy, 4E°, calculated from the suggested equation describing the electrical conduc~
tive property of sea water was about 3.0 to 4.0 Kcal/mole at a given pressure and concentration.

The average values of the activation volume change, 4v', over the pressure 1 to 1,200 bars decreas-
ed from —1.30 to —0.27 cm3/mole as the temperature increased from 10 to 25°C.
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Table 1. The effect of pressure on the conductance of sea water at 10°C

Press. (bars)

A> (em?. mho. equiv. 1)

6. 228%, 9. 063%, 11. 628%, 14.311%, 16. 408%, 19. 372%,
100 44,95 44,78 44,78 44. 85 45. 31 44. 44
200 45. 24 44,98 45. 00 45. 14 45. 88 44,90
300 45. 63 45.11 45.21 44. 45 46. 08 45,13
400 45,94 45. 33 45. 42 45,42 46. 08 45.50
500 46. 26 45. 56 45.77 45. 40 46. 29 45.78
600 46. 02 45, 81 46. 02 45. 39 46.51 45,99
700 46.89 46. 06 46. 25 45.38 46.74 45,90
800 47,12 46. 34 46. 51 45.38 46. 98 46. 19
900 47.33 46, 49 46. 62 45. 38 47.01 46. 50
1000 47, 47 46. 54 46. 74 45.56 47.26 46. 58
1200 47.47 46. 45 46.71 45,42 47.15 46.75
Table 2. The effect of pressure on the conductance of sea water at 16°C
As (em? mho. equiv. 1)

Press. bars) s, 9,083 11.628%,  14.311% 16.408%  19.372%,
100 50. 66 49.87 50.71 49. 66 50. 99 49,37
200 51.07 35.00 51.16 50,05 51.05 49. 96
300 51,31 50. 26 51.52 50. 51 51.15 49.76
400 51.46 50. 38 51. 47 50. 65 51.12 50. 10
500 51.61 50. 69 51.73 50. 65 52.15 50. 15
600 51.79 50. 90 52.07 50, 67 51.95 50. 52
700 51.98 50. 97 52.23 50. 90 52.26 50. 86
800 52.16 51.04 52.39 51. 14 52. 33 50. 92
900 52.35 51.12 52.57 51. 38 52.39 51. 02

1000 52. 55 51.21 52. 56 51.41 52,47 50, 84
1200 52. 60 51,28 52. 39 51. 50 52,37 50. 67
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Table 3. The effect of pressure on the conductance of sea water at 20°C

A, (em? mho. equvr. ')
Press. (bars)

6. 228% 9. 063% 11. 628%, 14. 311%, 16. 408%o 19. 372%,
100 56. 37 55. 47 56. 67 55. 62 56. 88 55. 30
200 56. 51 55. 69 56. 52 55. 88 57.24 55. 84
300 56. 83 55.93 56. 60 56. 16 57.31 55.98
400 57.16 56. 19 56. 58 56. 44 57.38 55. 90
500 57. 50 56. 27 56. 55 56, 47 57. 46 55.96
600 57.78 56, 40 56.78 56. 79 57. 87 56. 06
700 58.23 56. 52 56. 99 56. 84 57.97 56. 20
800 58.17 56. 64 57.00 56. 89 58. 07 56. 35
900 58. 31 56.76 57.00 56. 96 58.18 56. 50
1,000 58. 46 56. 89 57.23 57.01 57.97 56. 66
1,200 58. 44 56. 85 57.29 56. 90 57. 90 56. 49

Table 4. The effect of pressure on the conductance of sea water at 25°C

A, (em2. mho. equiv.—1)
Press. (bars)

6. 228% 9. 063%o 11. 628%, 14. 311%, 16. 408%, 19. 372%,
100 63. 40 61.71 62. 66 61.35 62.77 61. 14
200 63. 43 62. 05 62. 66 61.71 63.24 61.91
300 63. 45 62.18 62. 66 61.76 63. 35 62.07
400 63. 61 62. 32 62. 66 62, 14 63. 48 61. 84
500 63. 61 62. 47 62. 68 62. 20 63. 61 62. 02
600 63. 98 62. 44 62.70 62.28 63.37 62. 20
700 64. 05 62. 63 62.74 62. 38 63. 52 62. 41
800 64.09 62.59 63.03 62. 46 63. 66 62.19
900 64.16 62. 57 63.33 62. 57 63. 66 62. 40
1,000 64. 19 62.73 63. 36 62. 66 63. 59 ) 62. 19
1,200 64. 03 62. 54 63. 23 62, 58 63. 56 62. 21
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Fig. 1. Arrhenius plot for the conductance of sea
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water at 100 bars (part 4) and 1200 bars
(part B).

Table 5. Activation energy, 4E* obtained by Arrhenius plots for the conductance
of sea water

Activation energy, 4E *(Kcal/mole)

Press. (bars)

6.228%, 9. 063%, 11. 628% 14.311%, 16. 408%o, 19.372%,
100 3.84 3.53 3.73 3.46 3.67 3.56
200 3.74 3.53 3.67 3.51 3.65 3.61
300 3.74 3.53 3.67 3.48 3.59 3.58
400 3.73 3.56 3.57 3.48 3.56 3.58
500 3.61 3.47 3.54 3.53 3.57 3.64
600 3.61 3.43 3.46 3.51 3.61 3.57
700 3.48 3.37 3.44 3.49 3.53 3.31
800 3.44 3.51 3.39 3.42 3.51 3.44
900 3.42 3.48 3.41 3.37 3.51 3.43
1000 3.37 3.36 3.39 3.39 3.31 3.23
1200 3.31 3.31 3.38 3.35 3.35 3.19
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Activation volume change, 4E* according to pressure from 1 bar
to 1200 bars at constant per mil chlorinity and temperature

MeE OE OB

Activation volume change, 4v* (¢m3/mole)

Temp. (°C) -
6.228%, 9.063%, 11. 628%, 14.311%, 16. 408%, 19.372%,
10 —1.65 —1.18 —~1.53 —1.37 —1.18 —1.53
15 —0.84 —0.93 —~—0.81 —0.98 —0.62 —1.03
20. -—0.80 —0.51 —0.34 —0, 68 —0.60 —0.66
25 -—0.32 —0.27 —0.07 —0.35 —0.47 —0. 29
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