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A Study on Electrostatic Discharging in Ultrapure and Electrolyzed
Waters Using Kelvin’s Thunderstorm Effect
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ABSTRACT

Despite the increasing importance of manufacturing and application R&D for ultrapure deionized water and

electrolyzed ion water, various and systematic studies have not been conducted until now. In this study, the electro-

static discharge (ESD) behavior of electrolyzed ion water using a proton exchange membrane(PEM) was evaluated

according to the type, flow rate, and bubble of electrolyzed ion water. In addition, by observing that Oxidation

Reduction Potential (ORP) value returns to the unique value of electrolyzed ion water after electrostatic discharge,

the possibility of two types of ions participating in electrostatic discharge ((H20)." (assumed)) and ions for main-

taining the characteristics of electrolyzed water could be inferred. In order to confirm the chemical structure and

characteristics of the cations, in-depth research related to water molecular orbital energy or band gap should be

followed.

Key Words : Kelvin’s thunderstorm electrostatic discharging effect, electrolyzed ion water, electrostatic discharge,

PEM electrolysis, oxidation reduction potential (ORP), bubble, ultrapure deionized water

.M E

B
3

whER] 9l
U1_g___9_]

=

sEdlo] Azol A, £4|20] %
Wsto] 27hABAI} Aol

el g ARl E Bela 4
A Al m_xl 24 ofa s} BeHlstel, Aol 4
Ao Azol 2e F5 AN Az7)Eo] Bad
2y 3 Zo] 9l A8k o|s|= st ulokst Agolet
o 4 gtk oloh R FAA Lhe 279 Arjo
A ARG gelrh e Fashe, ANEA Aol

_/LE_
!
Sk}

2L

|

N o
= oXx
32 N
5‘:

Z A

"E-mail: andrewkim@ewtechnology.co.kr

g I 4= e e ARV B B Al o

L EE ‘ﬂ%ﬁ} oISl olfolAof s, 7jexe
2 BRI 7172 2249710 1s1 AR} 279k 1 Ak
ZF9] 152, 252, W 2p4 o] Az} 87) 5 & 107]2] HAAE ;L

gElo] olek o] MARRE ARE 4 Y BATE
(Molecular Orbital, MO)= & 777} 7}5-3td], HOMO(Highest
Occupied MO)E- 3Z3}sto] 1071 AA7F HA= 574¢]
MO£}, LUMO(Lowest Unoccupied MO)E- 32315 Ax}7 A€
A A o= 27119 MOZ = o] Qltk o] FoflA &4t
& FAhE Aol Wolsht 9] Hslz AAEL B
A Aol wefsh 47)¢] MOE 35t oy A *J
HE 2= 2o® olafEaL girk Al o] 47]¢] MO+=



[e)
oY
oflt
[
o
Ho
[

219} 3a1 9] TR/} b1} 1029] v o] S-S 2
ol& Z7to & Flo] B 2} shte] HOMO
o} LUMOZ 33t 6749] ofui] Aejrt Bgo]ejo]A]
= 4 FAohs Ao olaE T Urk
T ol ol yshe o
iﬂi?‘f& =84 MO—S—A ool F3ha] Akt
&h A(—)]g] E'_A—]_Q 7]—‘— HOMO
= JiEEEi 7194 27)9] ¥lE-R- A (Lone pair)e]] <]
o 7P e AR ofux] AeE zrom I b e
A Hofshe AT A 7PAA
(Valence band) 2 4331 ¥ Zlof] F23}ofof ghehe]
Z&al Yo g Aoz nfe =0 HoALS Hol
31, 3 ofd Ae] =30 vhE 53k 0L Wl o3
BA71E WSkl Qlek PRAGRIZ@) T

e 917 AL AN o] ool L Bl
of Btk of W) HA7|E WA

2 YAz 1A= e F=AU, é‘ﬂ‘%i 32 j‘ﬂr
sto] = o2 Ruxgo R Belso 527 shs A
WA E wied] TN ookt Yo s s Zof
HA7)9] Wao] o]2o|x| 1 Qitk o] e HA7|L o)
BB Ao thgt HEE WAE7E sh, HEEA] A

o]
or

A} Bl [Hy

o 32 HO] FHejo] o]e9] FHe 2 =T Ao R oAk
2~ o]q z«];q7] H]—}\H 7:1;_,] XARH‘— z]_ Eikloﬂ XI;Q
olsh] ekl Sl Ak fAfe) 2py2 HlBHAAE AR

E24 HOMOS] 7P 293t o v A] Al =4 E&A}
of diAor =t A=l ot & 4 Jlvk A4
+ 979 87 2 dAEol &9 Tiéﬁz.“ﬂ Rt =
22 E(Cluster) F/Joll whet Qo2 o 23k 7, AA o]
= 8719 AkE FolA =2 2L FA uet A=
Hog olesldE 4 9,1‘;]' ESH opAulo 2 wie A Yo
Shs AR [HO]' 52 [OHF o] &5& Bafe] Aol
w0z oot 1 4 gtk stk 2 Aol olsh
o o227 wjA4L 1HEsie AYHEPd ayE |
Yo GEA 2ed 3 Adfoletol distel 2
RIS ATalAom, 37 WAl et s ke
2 943 MHAS 2= % *6‘H°19—r«1 A7)t A%

2 Al Hi

X

J+= EW technologyol| 4] A|2Fet A7) RafjAllx} =
4= 97|15 A3 Fig loflA]e) o] ]
2o TEHelA AR WA A EE 4

= U=

OZi
N

e

7174 Discharging Metal Sphere)7b] T4l F o2

RHE AT A o] 725k %) A1 A1 E, 2022

Ao 0“1]- ARES %2 -)P-/F(Deionized Water. 182MQ.cm)-2
FFo FE Agdolu], BREL 43 FTEL 93 Al
271 YA ok CHREL E AZ3E A7) EajAlo)
A o] glon], AARHNE Eadt Adjolesrt ¥
DEEO] FHIto g2 o|Estc) 18|al EREOoZE o]
51| Fig 29} o] B A H(Spak Gap)o] Y
AT Alolo A A7 vhA HARS #=3F = Q)
steleh B3, ANYH AF %ﬂ% 4 oM
Coil)1t A4 (Reservoin)©] 0]
ot &% 8717 AZE °F S0em
FAYE Aol AZE oF 20em7HA S FAISFATE A2
W A7) 2mmolH, 54 §719] Zlol= 6.5em= A
Al 71E A7]Esf o 41‘[78% MAske] B4 ARt
H A7]2side] R 2= Fig 39F Zom|, ool
HYS AAA7I= HAZ| R dHeel) i Sto]=5A]7]
(OH)E 'HAA7]= OHA 7|3l A(OH-cell) = % 77t
At} H-CELL- 424:0] 23} Slo] EEA]7] 9] ¢ 9tfjl H]
&2 2471 o] #5494 Gl o], OLCELLE 3
o 7HlRE S0l Lnrh Slo|EEA|7| 0] kS AlThAL
2 ol YA 4 Y= ARshc

i

JO
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