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Micro Bubble Generation with Pressurized Droplet from Ultra Fine Bubble Water and Its

Cleaning Effect

UEDA Yoshikatsu TOKUDA Yomei

Abstract
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LIAO Zhenghao HIDAKA Yoshiharu

The tiny bubbles with diameters less than 1 um are called ultrafine bubbles (UFB).

And the application of UFB in agriculture, fishery and environment is highly anticipated. In this
study, the changes in the properties of oxygen, 5% hydrogen (95% nitrogen), and nitrogen UFBs
were investigated with droplet formation. The UFB water was ejected through the orifice nozzle
(diameter: 280um) and formed tiny droplets. Particularly in the case of oxygen UFB, a change in
the distribution of the bubble size was observed. We observed higher microbubble concentration
and smaller bubble size below 50um in the sprayed UFB water compared with in the control
distilled water. The distribution of oxygen UFB itself changed before and after spraying, and its
diameter tended to be larger. In addition, its water contained more MB, which resulted in a higher

cleaning effect.
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Fig. 2 UFB distribution before and after droplet.

VBB & D UFB ICHOW T b HESRS B
ThHDHIO, FaiOfERE LT, JFUKE AWK
1t (0.3 MPa) DEE, UFB JR 5 &R0 5y Aii ]
EIZL VKD, FER%E Fig. 2 (2T, FUKAE
B, b OREZERE L, g7, ik
F UFB OFER (Hf) bRl T0nd, fiRE D,
AT L— ) AN BAER &S UFB 13255 UFB
(0.500% 108 {&/mL) (2% L THAKDRA T L—
AL 4% 0 UFB 813 0.171 X 108 fE/mL & 720 | K

0.5 | |
= 0, UFB
F ® 650017 0.1MPa Spray
04 n A 0.3MPa Spray|
X 0.5MPa Spray

o

o
N

Concentration (10/mL)

o

0.0

200 300 500
Particle Size (nm)

057 | | | |
= 5% H, UFB
® 650017 0.1MPa Spray

0.4 A 0.3MPa Spray|
— X 0.5MPa Spray
3
£
PN
203
j=
.o
®
o
to2 %X
3 o
c
S
o

0.1

0.0 N

0 100 200 300 400 500 600 700 800

Particle Size (nm)

Fig. 3 UFB distribution (Upper: O UFB,
Lower: 5%H: UFB).

VMEICE £ o7, £70, [danfinb RicSE .
FBLU200—300nm Ll —27 BROND, Z
DE—ZIZOWTIE, #ikIZ X% UFB D4Rk
DO FIHEME & | WL DR 2> HIR AT D Rl D
AR DR DFBINEZ 2 Hivb,
3.1.2 &HLHEIZED UFBEENZEIL

%255 UFB & 5%/K3#% UFB OXJARE, £/-%
NZENZEINZIE U CHERAE LB O XTI E
% Fig. 3. BX O Table 1 A2 /kd, Table 1
DRIAFBIEE/N B 1L, 0.1 MPa TOHETRALDERIC
ITIREN K E LT L, £D—7 T, 0.3 MPa,
0.5 MPa O L CIid, IBEIXENIS LT
BEIMAHER CTE TV D,

i3 UFB 22\ ClE, Fig. 3 7*51%, 0.1 MPa
BRLIZB W T E— 7 iR OB ERAD 27 5

38 Japanese J. Multiphase Flow Vol. 35 No. 1 (2021)



Table 1

Water properties of Oz UFB and of H2 UFB.
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0.1MPa
0, UFB
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0.3MPa
O, UFB
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0.5MPa
5%H, UFB
6 4961 0.629 0.328
5%H, UFB
1 5.013 1.24 0.308
0.1MPa
5%H, UFB
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0.3MPa
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