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Fig. 1 Nanobubble formation process based on water cavitation
principle®
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Fig.2 Two devices for preparation of bulk nanobubbles by ultrasonic method"

21.4 ZILE®%

22 AL 4 1Y) 2 5 38 SAE o R e ROT LR
AL DL AR R g OK S, LA [ — JEAE 43~ 200
nm"", Ahmed 55 A 38 2F G 99 0K £L 09 IR R g
(JEl 3) AN AR 77 A (R AR A0 K, P58 B30, 1
ST KRB ALK L Zeta A7 . pH R
AR BRSSO 69 kPa 3 i F|
414 kPa, S ~H43 M 600 nm 98 /NE] 340 nm™,

Bari 1 Robinson & L FL O 5 K /N¥ A0 9 4 K
FVES TFRRPE A 2 00 52 O, BF 5 36 B AR ) TR
AN RV AL, IR OREETE /N ERIE . X TR
ML, B TFIFJIER, SOt ) T AR, BT R
FL A B[] B A, AR RRRE R s iy ik 7 AR g R St
(7 VA TR B L AT AE, 38 E H T 90K SR R SRR ST, (H
S FR O P A G KR R X A R A B R v, AR
VW N RE B A Al Ok 2% T, AR 25 5 5 B

mn e

Oscilloscope H Function Generator H RF Power AMP

(®)

16-17]

EIEIE .

22 REHARKIEH EF &

221 HLZF®*

FEL iR 1% 1] 8 2 R AR A A T D A P Tt
B B PP R R 7 A A K RS A 3, BRIV iy vk 2
JE T WO A A TN SE B . 2006 4T
Zhang %5 N\ RT3 AL 27 7 0k R R K OF7E A7 S8R TILEE
BTV R/NA— [ T AR, AR IR
L Ao A A ) R s S 7 R [ R4 1, S 4
A R W IX 260 (145 O, Hy) WY A5 7t fin v, 1
£ A/ IN R A ) R 5%, B [ A/ IR KB 22 T 30
E A E AR SaW DL SUREIE 257 N
AT 1 B A/

Hi&l 4 AT LRt 8 i g K n] DLZERD R b 2R



- 48 R S5 F 2024 4
Ceramic tubular filter for 0.02 um-filter
generating NBs under water
Gas flow
g meter Gas
pressure
\
! regulator
1 . " - . -
3 YRR RGEA (b)) MITAES TR E (T)™

Fig.3 Schematic diagram of the NBs generator system (upper) and the photo of the bench top set up (lower) !
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Research Status on the Preparation Methods of Nanobubbles and the Mechanism

of Enhancing the Flotation of Micro-fine Minerals

WANG Rui, NAN Nan, MA Fangyuan, LI Mingjiao, LI Xiangwei, ZHANG Di, TANG Chongliang

School of Mining Engineering, University of Science and Technology Liaoning, Anshan 114051, China

Abstract: The preparation methods of nanobubbles in recent years and their effects on mineral flotation behavior were
reviewed in this paper, including the generation of bulk nanobubbles and the preparation of interfacial nanobubbles.
Moreover, the effects of nanobubbles on the flotation probability of fine particles, the difference of particle surface
properties and the influence of particle recovery size also were summarized. On this basis, the mechanism of nanobubble
enhanced fine particle flotation was expounded, which provides the research direction for the basic research and application
of nanobubble flotation technology.
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