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The effect of dilution on the quantitative measurement of bubbles
in high-density ultrafine bubble water generated by ultrafineGALF
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Abstract In connection with the density growth of a ultrafine bubble, number density is over the maximum
of the measuring range of a measuring device(NanoSight). Although number density has been measured by
performing dilution processing to the former, the influence which dilution processing has
about a different bubble from a solid particulate is not investigated. For this reason, when measuring
the number density of a high-density ultrafine bubble, it investigated about the influence of the dilution

processing which becomes indispensable.
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GALF (Gas Liquid Form) J5zid, & MW oo HsifE
Ak v sMERE AR ST ME O F KT, INERME
DO—FEIZFE I D[], Yfhld 2011 AR T2 1 um BL
T T 7542370 (Ultrafine bubble: UFB) %15
B - LERNCAERK ATREZ: ultrafineGALF % BH%E L72[2],

UFB TME#EE. Lk, &fh~0F (15, B8
RELE KR EmALE R & DRIANSE THRE L7256
TZERTHEIEN, 4% N5 D5 ToI AR
B EN TV B3][4].

UFB D3 FE RIS A ORI EINITRIF R T v ¥ o
fRriEE M3l E TR LTV b, TRET
ultrafineGALF 12XV . 1 mL &»7= v 1x10° ALl ko> UFB
DEMRINDZ L &R LTWS[5],

D% AERRIEE O EREEREL T2 LIk,
UFB D@ E LD EB L TETW5, FES TIIEEE O
HEEPA > FFR (1< 10° f8/mL) %2#8% % UFB 247 % 2
L INTTREIT 22 o T2, ARBFE TIE % O UFB O3 & 3
BT B BRI & T2 B AIROFEIZ DV TR,
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UFB DA RICIZ ultrafineGALF (IDEC #) Z A L7,
ultrafineGALF 1% Fig. 1 127”3 & 5 ek ChH 5, EESN
TL BHEIRICRE L, Ry TF 2 U —E RO TR A D =555
THEEZHIT D Z L ICk v HEEZ T, [IEROAERS %
179, WKL W] ENIZERITRIEIRFIRGE & 72 > 7214,
HOEKEILTH 2 L Cii#zke L, #Ex LiF5 2k
WZE OIMERREEIT 5, i, BRI KEUE T
5L THIRITBEAFIRABIZ 22 B 726D, RED ORI 72
KINRAET D,

P T AR Fig. 2 12T K 5 R FIHETIT 572, UFB
EROFEKE LTE, Ry s 7o ReLThRER
DRI A TE DI DL T 5T 0mBHK  (Milli-Q 7k)
ERHWEZ, XRTVEERTDLEZDOOT AL L TIXER

(99.999%) % IV T 10X 108 fR/mL DX D UFB %4
B U7z, AR L7z UFB K&K (Milli-Q /K) T2 %, 4
. 10 fFICAR$ 5 2 & T 5X10° fE/mL, 25X 10° f&E/mL,

1x10% fE/mL DFEBEEIZHIL L7-, F7-. ultrafineGALF ™
AR St 2 FREE LT 5X10° fE/mL, 2.5<10® fE/mL, 1x 108
{E/mL OEERE D UFB K& AR LTz, IR & AREL T3
FEFH DB I LT UFB KD 6 Y- F L% 4CO—EiR
ECTHREFEL., it b7 v % 7% DO NS500

(NanoSight #) %/ L CEHMIC UFB O R LY
BEEEZHETSHZ LIk Y UFB ORBEL 28I LT,

Liquid

Atmosphere
pressure

: ( L ¢
Pumping |  Suction J// | Depressurization
Pressurization

Fig.1 Schematic diagram of ultrafineGALF system
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Fig. 2 Preparation of UFB water with and without dilution
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257U L 0 5X10° E/mL OB EE IS TIE L=t
JL & FIRAE LT AR L 7= 5X 108 fE/mL o EE D UFB /K
DERKO B L BEORBGRE Fig. 2 1T, X512, 4
53 LU0 f54RIC L 0 4 25X 108 {@/mL, 1x10® fE/mL
DB TEE LY 7 & AR Lz 8uiE L7 25X 108
/ML, 1x10% fE/mL OEBEED UFB AKDAER% O B L
#E L OM%% Fig.3, Fig.4 IIRT,

Fig. 2-4 /5, AR ORI BE L & 12 UFB 208 £ D
BWONRBBEND, WTFROHBEOY LB TH
FROFIICE D L THE CEAZRTZENbhoT, &
R UFB K OFHBNIIA RN T TH S L\ 2 5,

Table 1 1350k % 3 LA AR U 7c #4702 D805 O UFB K
DFFERE AR LTS, (@B L) UFB /AKix, il
A LR (1x10° E/mL) LLFTHhY, HIRMEL T 1X
10° fA/mL 35 LTV 10X 108 fE/mL L EHllE Tz, (OB LW
(DOEHE UFB Kix EREZHE X 70T, AR L CHll%
{T-7-, Table 1 \Z7R4@Y |, (c)id 10 fFaRIc L v 3x 108
fR/mL &l S 7= 72 O EER O 1% 30< 108 f#/mL,
(d)iF 20 A BRUC L 0 5108 fE/mL & Gl & iz 72 i FEE
1% 100X 10® fA/mL & EH T %,
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EEEO UFB ZFHHIT BRI L R D IR0 R
AT AER, 3HEO B DBEE OV T AZEB W T, UFB
OB LOBEMIT R 2 D0, FIROFEICL DiEN
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Fig. 2 Time-dependence of number density of ultrafine bubble
(5%10°® bubbles/mL)
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Fig. 3 Time-dependence of number density of UFB
(2.5x10° bubbles/mL)
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Fig. 4 Time-dependence of number density of ultrafine bubble
(1x108 bubbles/mL)
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Table 1 Bubble number densities in high-density ultrafine bubble water with and without dilution
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Dilution magnification No dilution

No dilution 10 20

Image of undiluted
ultrafine bubble water

Actual
1X108/mL

numberdensities

10X 10%/mL

30X 10%/mL 100X 108/mL

Image of diluted
ultrafine bubble water

Measured number
densities of diluted
ultrafine bubble water

3X108/mL 5X108/mL




