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On the Electric Charge of Hydrogen
Electrode of Mercury

Michio EN’vo

Abstract

Electricity required to charge up new surface of hydrogen electrode of mercury was
determined by observing the current through a mercury drop kept at constant electrode
potential in 0.1 N or 0.01 N HCl at different increasing rate of its surface area, the
contribution of ionization of mercury or of neutralization of mercury ion to the current
was eliminated by keeping the solution preliminarily in electrochemical equilibrium with
an auxiliary electrode kept at the same electrode potential to that of the mercury drop,
the current was found to vary linearly with the increasing rate of surface area, the
inclination being taken the charge in question, the above observation was conducted at
different constant overvoltage from 0.15 to 0.55 volts.

The discontinuous increase of the charge with overvoltage at the similar condition
previously reported by Honda was not reproduced.

The present results was qualitatively in coincidence with the Philpot’s one, obtained
by means of dropping mercury electrode neglecting the electrolytic current, the slope
18.2 # coulombs/cm?. volt of electric charge against overvoltage in the present result
being somewhat smaller than Philpot’s value 21.7.
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0.10 N » HCL - (20°C)
No. ZHIEEE, fe, le lIR%, KBS 4 v LEHEEECEDT H5Z, A 3B O ~FTE

WO Z O, —1(BEE, EEMEEOEEYFRTICETHBELEOHEEY
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2 500 42 311 2.27 %101
4 200 6.7 287 1.98
6 80 44 252 1.46
8 34 43 227 1.20
10 13.8 38 197 0.88
12 5.5 39 167 0.29
14 20 124 141 —~0.26
16 1.6 38 133 —0.18
17 42 3.7 167 0.17
18 12 33 203 0.91
19 31 25 237 1.24
20 | 75 21 275 172
| 55.5 195 495 415
22 5.0 429 3.15
5.0 35 341 (2,5)
10 18 2.8 286 1.64
12 0.6 28 218 0.9
13 82 16.5 532 495
14 52 6.6 507 4.60
15 32 2.9 478 3.66
16 20 3.4 452 3.67
18 44 3.1 359 2.6
19 2.7 5.0 331 2.30
20 1.65 14.8 306 2.00
21 1.05 3.4 277 17
22 0.65 31 243 1.31
23 0.46 3.1 228 1.05
24 0.30 3.6 194 0.72
26 85 35 401 278
27 15 13.8 444 3.10
28 25 2.3 474 3.57
30 55.5 3.3 527 4.60
31 30 1.9 487 41
33 28.4 23 373 2.62
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% 2% 0010N-HCI.(20°C)

No. e te —7 E
(#A) () (mV) (BETFHBEDOH/ ecm?)
1 11 18.5 520 4.36x 101
2 (74) 6.2 513 4.67
3 30 6.4 518 447
4 15 77 492 4.16
53 7.0 5.1 452 3.59
6 3.5 5.0 412 3.03
7 1.7 6.0 368 2.67
8 0.8 7.4 311 2.05
9 (0.45) 49 270 1.64
10 0.6 89 309 21
11 (0.35) 128 205 115
12 0.45 5.7 274 1.64
13 0.57 6.2 302 2.0
14 1.0 12.3 341 2.46
15 18 8.1 379 2.87
16 3.2 16.3 411 3.44
17 5.5 54 447 3.34
18 10.0 5.3 485 3.54
19 17 12.1 518 4.36
20 29 49 551 4.36
21 15 18.2 514 4.46
22 32 6.8 556 5.1
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