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Behavior of Hydrogen Nanobubbles Generated in Alkaline Electrolyzed Water
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The size, size distribution, and stability of hydrogen nanobubbles generated in the catholyte of a potassium
carbonate solution, i.e., alkaline electrolyzed water, were determined using a dynamic light scattering method.
Results show the following: 1) Hydrogen nanobubbles existed stably for 24 h in the closed system. The average
size of the nanobubbles 5 h after their generation was 160 nm. It was 184 nm after 24 h. Some of them combined
to form 5~ 10 um diameter bubbles. 2) In an open system, hydrogen nanobubbles were present even after 24 h;
the Ostwald ripening phenomenon was observed. That is, although some nanobubbles dissolved and vanished into
the solution by ripening, others grew to over a micrometer. Therefore, their distribution range widened during

ripening.
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Fig. 1 Schematic diagram of electrolytic apparatus.
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Electrochemistry

Table 1 Characteristics of alkaline electrolyzed water and 0.01
wt% K>CO; aqueous solution.
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Redox potential "
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Fig. 2 Change in redox potential with elapsed time after
electrolysis of 0.01 wt% K,COj; alkaline electrolyzed water.

7o, BIAMSRICBIT 5 24 R O 54 T, FIRAIT 184
nm, BAEKFZEEEIZ098 mg dm3THh o7z, [ERIZ, 5~
10 MO KEEDTA Z7anNTVHEHRLTEY, Zhid
KFEF I NTNO—FHIFEELTIA 70 A —=FH 4 ZDK
WEERLZERTHALEEZONSL. HERICBWTIE,
FINTVIEDOTPICEORE SEML, BAAKEREITD
FTHPCHP L7200, 24FEHBHEZICBVWTHEELT
TFHELTWDL I EDbh 5. CIIBBCRICBIT 5 24 %D
DA™Y, 3OO =7 BRERLN, FNENOFIR A

13, 128 B X 01349 nm Tho72. TOHKEFFAFTLF
TA TV TORREEZEZONS., Thbb, m$+/ﬂf
Vi, BRCR TR X o TH A XA/ L CTRIEHRIC

L CHWT 20 s, BIRL TILKT 5504012 ﬁ#vﬁ%
A b Bl s, WIS, ZO0MAIEKRT 5 R HI5E
Iz, B, TOLXOBEHAKEREIZ020 mg dm? T
Hotz. TNA)WEEMKETIE, SARED L TIREAK
Feauf FIRBUMNKESRRS IS5 Y, ERCTERLL

KFELIL, BRELMICI D, 1~6HEMTHET A L%
ZONTWDY, LAL, BMEEBIZBVTY, TILY

D PEEMFARFNNIKE T I N TIDAFAET 5 2 L S H I
Tholz.

VarEE o1, IFNEREEZHWT, 7TV ) HER
RHZHFIET 2 KRFREIBOKE & & Z RS % BBk
BLBICE DR L 729, ZofE, ~f7ux—% - F /X
— YA ZAOKRFZLZWHBIHE Az, LarL, 1ERIZET
RELZIBIBH SN R ol T8I, KFEF /T
VOMRICHLEEZOND. KEF I NTIVORENEZ



77, No.7(2009)

25

—_ N
3,1 o
T T

frequency / %
=

0 Lol ! AAAAAA|Al L A|AAAAH1

1 10 100 1000 10000
diameter / nm

25

15

10 +

o L Lol L AAAAAAA| L |A|AAAAAA1 L AAIAA

1 10 100 1000 10000
diameter / nm

frequency / %

25

20 r

15 -

10

5 k ‘ ‘

0 e ala || |l|||“||“|m
10

100 1000 10000
diameter / nm
Fig. 3 Distribution of hydrogen bubble sizes in the alkaline
electrolyzed water.
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Measured after electrolysis, A: 5 hours, closed system, average
size (ave.) 160 nm, B: 24 hours, closed system, ave. 184 nm, C: 24
hours, open system, ave. 13, 128 and 1349 nm.
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