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Hydrogen production using water electrolysis is generally a well-known phenomenon. Hydrogen produced using the water
electrolysis method is an environment-friendly energy source called ‘green hydrogen’ that does not emit any environmental
pollutants when using renewable energy as an energy source. This study aims to improve the efficiency of hydrogen
production by using the ion transportation effect induced by a rotating magnetic force. For this purpose, the experimental
conditions for ion transport were determined through an experiment using a copper wire and the rotating magnetic force for
water electrolysis was applied using an alkali aqueous solution. Based on the results, an increase in the number of bubbles
generated by the rotating magnetic force increased was observed. It is assumed that the efficiency of hydrogen production
using water electrolysis can be improved by the rotating magnetic force.

NOMENCLATURE

PEM = Polymer Electrolyte Membrane

HTE = High Temperature Electrolysis
AE = Alkaline Electrolysis
RMH = Rotary Magnet Holder
RPM = Revolutions per Minute
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Fig. 1 Schematic diagram of experimental apparatus
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Fig. 2 Configuration of experimental apparatus
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Fig. 3 RMH Types and magnet arrangements (a) Type 1, (b) Type
2, (c) Type 3
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Table 1 Type of experimental variable
. . RPM Aqueous
Rti/v[? ?g?gl Fg; Magne[tointerval (Experimental sequence) Wiring solution Case
P 1 2 3 4 [wte]

20 Case 1

20/40 Case 2
Type 1 150 250 350 450 18
4,048.5 40 Case 3
(0,405 T) 60 No aqueous Case 4
solution

30 6 Case 5

Type 2 130 217 304 391 Case 6
15/15/30 18

Case 7

45103 NaCl 15 Case 8

’ 130 217 304 391
Type 3 (=0.4517T) 15/15/30 No NaCl 20 Case 9
wiring

391 304 217 130 NacCl 20 Case 10

2.3 A i

Table 1= RMH 53, 2H4 7=, A4 w4, 34 e, 54
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40
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- SRR VAT A
= Vv l 9 ¥
o
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=30 |-
.40 f L 1 L ! L L

0 5 0 15 20 25 30 35 40
Time (ms)
(a) 4,048.5 (= 0.405 T), 20°, 18 wiring

80

- — O0rpm
Type 1-Case 3 1w
60 |- -+ - 250rpm
—-— 350rpm
£
-
o
=)
©
=
° -
>
40
_80 1 1 1 1 1
0 5 10 15 20 25 30
Time (ms)

(¢) 4,048.5(=0.405T), 40°, 18 wiring

Fig. 6 Voltage signal measurement result of RMH Type 1 (Cases 1-4)
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(b) 4,048.5 (= 0.405 T), 20/40°, 18 wiring
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Fig 7(C)i Case 79| A&olA RMH| 2)75d<meof
AT E HolFa1 Ik Case 79)A= Case 62t} oF 11% © 7+
ki3 }4(4 510 G)— ARgSto] AEE skl Case 794
243 A A5o] MR 391 RPMO| FH4molA of
450 mV‘}iE , O]&= Case 6%t} 2F 150 mV &t} o] Az
B A712o] oF 1% 715k oF 50% Z7he WS A4

2 H
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— O0rpm
- - -130rpm

-+ 217rpm
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Type 2 - Case 5
60 |-

Voltage (mV)
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Time (ms)

(a) 4,048.5 (= 0.405 T), 30°, 6 wiring
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E
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=
o
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-150 |
-200 -
-250 |-
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(c) 4,510.3 (= 0.451 T), 15/15/30°, 18 wiring

Fig. 7 Voltage signal measurement results of RMH Type 2 (Cases
5-7)
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(a) Case 8
Fig. 9 Experiment of Cases 8-10
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