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

~—The Specific Conductance of Sea Water under High Pressure—

Chang-Yang KiM* and Kum-Sho HWANG*

The properties of sea water in deep-sea are still quite poorly understood, even though those of the
surface water have been sufficiently investigated.

In this study, the specific conductance of sea water was measured under the circumstances: pressure
of 1 to 2,000 bars and temperature 10 to 35°C as well as over the concentration of 6.228 to 19.372 per
mil chloronity. The specific conductance gave the linearity with the given pressure. The initial slope,
Arx/AP, of the specific conductance © versus the pressure P over the pressure 1 to 1,000 bars
showed a large positive value, but the second slope over the pressure 1,000 to 2,000 bars was relatively
less positive value. And our equations were comparable with the empirical formular obtained by
Horne et al. (1963).
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Fig.1. Sketch of conductance cell and pressure
vessel. A: Electrical leads to bridge, B;
To pump and gauge, C; Electrical head,
D: Gland nut, E; O-ring, F;O-ring, and
mica electrical seal, G;Bakelite seals, H;
Stainless lead, I; Retaining screw,J; Pla-
tinum wire, K; Oil, L; Platinum wire,
electrode, M; Conductance glass cell, N;
Solution, O;Liner, P;Mercury, Q; Glass
holder, R; Stainless steel vessel.
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Table 1. The effect of pressure on the specific conductance of sea water. Cl=6.228¢,

Specific conductance («X103, ohm-!. em—1)

Press. (bars)

10°C 15°C 20°C 25°C 30°C 35°C
1 12.26 13.82 15.50 17. 44 18.94 20. 66
100 12. 42 13. 99 '15.59 17.52 19. 07 20,77
200 12. 56 14.17 15. 68 17.59 19.21 20.88
300 12.72 14.30 15. 84 17. 67 19. 35 21.05
400 12. 86 14. 40 16. 00 17.79 19. 50 21.16
500 13.01 14,51 16. 16 17.91 19. 64 21.27
600 13.16 14.61 16. 29 18.03 19.74 21. 39
700 13.28 14,72 16. 43 18.12 19. 84 21. 50
800 13.40 14,83 16. 53 18.20 19.94 21.62
900 13. 52 14. 94 16. 64 18.28 20. 04 21.74
1000 13.61 15.06 16.74 18,37 20.09 21. 86
1200 13.70 15. 17 16. 85 18.45 20. 19 21.92
1400 13. 80 15. 29 16. 64 18. 53 20. 29 21.98
1600 13.90 15.38 16,74 18,58 20. 35 22.04
1800 13.99 15. 47 16. 84 18.63 20. 40 22.10
2000 14.07 15.53 16. 92 18. 71 20. 45 22.17

Table 2. The effect of pressure on the specific conductance of sea water. Cl=9.063%,

Specific conductance (£X 103, ohm=1. cm~1)

Press. (bars)

10°C 15°C 20°C 25°C 30°C 35°C
1 17.83 19.84 22.10 24,57 26.99 29. 61
100 17. 99 20.04 22.29 24. 80 27.27 29.83
200 18.16 20.19 22. 48 25.03 27. 46 30. 06
300 18.28 20. 35 22,67 25.19 27.65 30.17
400 18. 45 20. 50 22. 87 25, 35 27.84 30. 29
500 18.63 20.72 23.00 25.51 27.94 30. 40
600 18.80 20.88 23.13 25. 60 28. 14 30. 52
700 18. 98 20. 99 23.27 25.76 28.34 30. 64
800 19.17 21.10 23.41 25.85 28. 44 30.76
900 19.31 21.22 23.55 25.93 28.54 30. 88
1000 19. 40 21.33 23.69 26.10 28.65 31. 00
1200 19.50 21.50 23.83 26. 19 28.75 31.12
1400 19.59 21.74 23.97 26.28 28,85 31.24
1600 19. 69 21.92 24.05 26. 36 28.96 31. 36
1800 19.79 22.04 24.12 26. 45 29.07 31.49
2000 19. 84 22.17 24,19 26.54 29.17 31.61
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Table 3. The effect of pressure on the specific conductance of sea water. Cl=11.628%,

Press. (bars)

Specific conductance (£X103% ohm-L cm-1)

10°C

15°C 20°C 25°C 30°C 35°C
1 22.87 25.76 28.96 32.13 35.11 38.52
100 23.07 26. 10 29.17 32.26 35.42 38.90
200 23.27 26.45 29.23 32.39 35.74 39. 28
300 23.48 26.72 29. 39 32,52 36. 07 39. 48
400 23.69 26. 90 29. 50 32.65 36,23 39. 68
500 23.97 27.08 29. 61 32.79 36. 40 39. 87
600 24.19 27. 36 29. 83 32.93 36. 57 40. 08
700 24. 42 27.55 30. 06 33.06 36. 74 40,28
800 24.64 27.75 30.17 33.34 36.91 40.28
900 24. 80 27.94 30. 29 33.62 37.08 40. 49
1000 24. 95 28.04 30. 52 33.77 37.25 40. 49
1200 25.11 28.14 30.76 33.91 37.43 40. 69
1400 25,27 23.24 31.00 34. 06 37.61 40. 90
1600 25.35 23.34 31.24 34.29 37.79 40. 90
1800 25.43 28. 34 31. 49 34.35 37.97 40.90
2000 25.51 28. 44 31 61 34.35 37.97 41.11

Table 4. The effect of pressure on the specific conductance of see water. Cl=14.311%,

Press. (bars)

Specific conductance(x X103, ochm™. en~Y)

10°C

15°C 20°C 25°C 30°C 35°C
1 28.13 31.12 34,80 38. 52 42,21 46. 40
100 28.44 31.49 35.27 38.90 42,66 46. 68
200 28.75 31.87 35.58 39.28 43.13 46,95
300 29, 07 32.26 35.91 39.48 43.60 47.23
400 29.17 32,52 36.23 39.87 43.84 47.52
500 29.28 32.65 36. 40 40.08 44,08 47.80
600 29. 39 32.79 36.74 40.28 44.33 48.09
700 29. 50 33.06 36.91 40. 49 44.33 48.38
800 29.61 33.34 37.08 40.69 44.58 48.68
900 29.72 33.62 37.25 40. 90 44,58 48.68
1000 29, 94 33.77 37.43 41.11 44.83 48.68
1200 30.06 34.06 37.61 41.33 44,83 48.98
1400 30.29 34.20 37.79 41.55 44,83 48.98
1600 30. 52 34,35 37.97 41.55 45.09 49.29
1800 30.76 34.50 38.15 41.55 45.09 49.29
2000 30. 88 34.80 38.33 41.76 45.09 49.29
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Table 5. The effect of pressure on the specific conductance of sea water. Cl=16.408%,

Specific conductance (#X 103, ohm™!. ¢m=1)
Press. (bars)

10°C 15°C 20°C 25°C 30°C 35°C
1 32. 26 36.70 40, 90 45.09 50.22 53. 98
100 32.93 37.05 41.33 45.60 50. 54 54.72
230 33.48 37.25 41.76 46.13 50.87 55.10
300 33.77 37.43 41.98 46. 40 50. 87 55.49
400 33.91 37.61 42.21 46. 68 51.19 55. 49
500 34.20 38.52 42.43 46, 95 51,53 55. 88
600 34.50 38.52 42. 89 46. 95 51.53 55.88
700 34. 80 38.90 43.13 47.23 51.86 56. 28
800 35.11 39.09 43. 36 47.52 52.20 56. 68
900 35.27 39.28 43. 60 47.52 52.20 57.09
1000 35.58 39. 48 43. 60 47.80 52.55 57.09
1200 35.74 39. 68 43. 84 48.09 52.55 57.50
1400 335.07 40. 08 44. 33 48. 38 52.90 57.92
1600 36. 40 40. 28 44.33 48,68 53.26 57.92
1800 36. 40 40,28 44.33 48.68 53.26 58. 35
2000 36. 40 40. 49 44. 58 48. 98 53.62 58. 35

Table 6. The effect of pressure on the specific conductance of sea water, Cl1=19.372%,

Specific conductance(x}X103, ohm-!. cm=1)
Press. (bars)

10°C 15°C 20°C 25°C 30°C 35°C
1 38.08 41.63 46. 81 51.86 57.00 62. 48
100 38.08 42.30 47.37 52.38 57.50 - 62. 48
200 38.63 42,99 48.03 53.26 57.92 62.98
300 38. 99 42.99 48.36 53.62 58.35 63.48
400 39,48 43.46 48.47 53,62 58.69 63. 99
500 39.87 43.67 48.71 53.98 59. 22 63.99
600 40,22 44.16 48.98 54.35 59.22 64.51
700 40,28 44,65 49.29 54.72 59.57 64.51
800 40.69 44.83 49.59 5472 59. 66 64,51
900 411 45.09 49.91 55. 10 60.11 65. 04
1000 41.33 45.09 50. 22 55. 10 60. 11 65. 04
1200 41.76 45.24 50. 41 55. 49 60.57 65.58
1400 41.76 45.81 50.70 55.88 60.57 65. 58
1600 41.76 46.03 50. 87 55. 88 60.57 66. 13
1800 41.76 46.03 50. 87 56. 08 61.04 66.13
2000 41.87 46.24 50.70 56. 28 61.04 66. 13
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Fig. 2. Specific conductance of 6.228 per mil
chlorinity sea water.
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Fig. 3. Specific conductance of 19.327 per mil
chlorinity sea water,
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Table 7. Relationship between the conductance at 1 atmosphere and the
conductance at some pressure P (kpr=k, r-+CP)

Slope, (C,X108, ohm~!, cm-'. bar-')

Temp. (°C) ————— —_—
6. 228%, 9. 063% 11. 628%s 14. 311%, 16. 408%, 19. 372%,
10 1.29 1.56 2,12 1.09 2.80 3.19
15 1.25 1.59 2.33 2. 46 2.92 3.48
20 1.27 1.46 1.48 2.75 2.88 3.11
25 1. 00 1.33 1.61 2.08 1.88 2.45
30 1.01 1.71 1.77 1.74 2.20 2,88
35 1. 09 1,25 2,20 2.77 2.25 2,78

Table 8. Variation of the empirical constant

C, (X108, ohm-'. em-!.bar-) with
chlorinity
Temp. (°C) a, b,
10 0. 671 1.250 -
15 0. 908 0. 850 :g
20 0.318 2.086 ,E
25 0. 550 0. 870 s
30 1.119 —0.350 ‘j
35 0.671 1. 250
C,=a,Cl{%) +b, 00
Table 9 &} Table 10 & 1,000 bar2-5 2, 000 bar7}
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719t AHgEoln Fig. 5 £ ol E&F 2AT Zejr,
E3) 10°CAl A £+ A9 €7 GhFd 4% <+

S SO S S T R W S S PR
8 9 10 1M 12 13 1 15 1B 17 1B 19 2
Chlonmity { %)

Fig.5. Variation of the empirical constant C,
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Table 9. Relationship between the conductance at 1 atmosphere and the
conductance at some pressure P (kp.r =k 7+C:P)

Slope, (CyXx 108, ohm-‘scm~!. bar-!)

Temp. °C) 6.228% 9. 063%, 11. 628%, 14. 311% 16. 408%, 19. 372%,
10 0.48 0. 42 0.54 1.00 0.92 0.12
15 0. 47 0.85 0.43 1. 56 1.01 0.63
20 0.25 0. 49 1.15 0.92 0.93 0.78
25 0.32 0.48 0.62 0.47 1.05 0.95
20 0.38 0.58 0.69 0.29 1.25 0. 60
35 0.32 0.47 0.67 0.71 1.12 0.63
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Table 10. Variation of the empirical constant

Cy (X108, ohm™', cm~!, bar-') with
chlorinity
Temp. (°C) a, by

10 —0. 140 0.522

15 0.675 0. 300

20 0. 420 0. 143

25 0.238 0. 287

30 0.278 0. 350

35 0. 329 0.224

Co=a3Cl(%0) +b2
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