%1 B R 5 R A No. 1
2024 4F 2 A Conservation and Utilization of Mineral Resources Feb. 2024
AR YD BT EEN

AR PIFE LR . W ARBR R R~ 5 RNl
HE2
R, B IR, LR

1 aQTCHE TR YR SRR TRy, Wt 2RI 4300705
2. R WM T 54 TR, I KD 410083

FESES: TDI; TD923 XEkFRIREE: A X E4HS:1001-0076(2024)01-0001-15
DOI: 10.13779/j.cnki.issn1001-0076.2024.01.001

E AR YA R SOR S MERET, 1 DR SR L AR5 el N S RS R i DRAZE R ) A R A . 1RSSR IR TR
TUREFUL ELAR Y PUFD 5 352 Bk ZRBETE L | ARATE L | eR M SRR MR 0T U SR BETE 0L, TEAN A T HAEO My n 45U 4 )7
FH BB, U HEHE ORIk A 1o 8 H i 245 30 64 i 7F 9 o B sl DD/ N RS A B 1 e, DA K A
40 AU ST SR v B, B T I R S B BOARE PEPLEE, DA R SRR GRS L R IR AT SE AR it S
%5 RGN T AR IETEA R P AL A™ 1 97 2 v ) 1 B0AR s MBRENoR = 5 OR8] S A FATLBEL AR 42, TRZ A T

PR SETEF AT B9 A s 28 B2 T AR ST R B s AT B o 4 0 B oK L 53R A 207 8 P BB o 223
— W, BT AR 07 SRS PP B AN R U I e TS A PR ) 7 1 A S 5 )

HER BRI BRSO VL 0 TR A

0 38

TG 7= GLIR A LR AR AN S s PR AT
Wy 22 19 SRR IE H T 2, 5 200 R A A
Yo se o AR B R A REHEA T 1 0 o MEPEST W L B E A
YISEAE RS | izl e b A Sy e A, B4 s Pk
e85 5 A R T AR i A, S Ok LI 7
PRV DT IR AL B o AL W) TR /)N, Ok A5 I A il
85 B AR AL, 2 T LRI, (45 7 1 R 5
A7 5 4R LUAR s ORI ) 4 o b 3 ThT B 200 3 vfe
BT Z | AR ) BT B e i i5 A I,
LG 3 T AR A5 A7 MR S 24 70 6 1 K, 3 i 24 70 43
I Z, SRR, T HLE NS A AT T
KA SCIATE, e B A 2 0L B AR 5 /Nl
RT3 g figg e L3R 1R) RBUA A R0005 1% o 3R PR DA R
ORI R BLAR, AT LA THA kL5 00 A i 18 A 8, ik
AR I 5 R S S T S, R R 1 2450 R S
P TH T T AR5 I/ N RS DU B AURE 286 B 9 U
G ARG R, BRI R IO SR
TR 2 WL B AR X8 2 e A AT ot 57 T 00k 67 ) 1) 7 1

Y FE B HA: 2024 — 01 — 20
HEETH: BEARRAS S R H (52274270)

BRI
1T AR YRR

1.1 Sk 4 ok IR

AR W) — AR R EE /N T 10 pm B8 41 A,
ARy, R T R AT 2250 o DA B R A L
T =AU —RIE IR I A, A
AR AL, T 1 PR ML L A A 8 P 7R 5 B S
BLUARR AL, 76 7 16 Hi E A7 B A O, A 0 T A
Y5 k0 B Y e SRR B RN AR S A —
2 Gy AL BK A0 B LW RS LR Y, AR
T BEFE s A R S A AR s = AR
sty (S SRR FE A XE LAk B, R A HE AR AN {3 A T % 9
AR B, T EL N BR824k, ks e L A is gt
RATGYEE, LI Ak O, Ak R0 I 1k
WFFE A AN AT D PR

PG Ry 13 FIBETR h 67 4 . 1/6 RS B 1)
1/5 B E 1 L R i 22 FoA AT i (LA 7 4 (B0 45 8 | Bk
FER), LAARIE B, BEAF I8 1 7 I, 8 R IR Y

BASEE AW, B0, B 500, 22 N ANRIE AR 5T, B-mail: rly1015@163.com, rly1015@whut.edu.cn,


https://doi.org/10.13779/j.cnki.issn1001-0076.2024.01.001
mailto:rly1015@163.com
mailto:rly1015@whut.edu.cn

© 2 LA S AES RV

2024 4F

FOIR 9. Uo (RN A3 X AR ) 35 551 A B
ABFTE, RIS A B Ve . BRERA™ . BEME A7 |
HE . SO YIRS 1R

1.2 BART WS 5iFEER

P A AR A R ) il UL Y
BfE 50 B TARLET ) A 2 B AR SR R /N L
R, RERER

Jo AR /M AR D s, TR PR 0T 4R
ML DA, 200 R A 240 R B i) T 94 2 U A B
Zeiz gl (1 19), T3 AS S AE 4 PR IR 5 300 T >R A9 <
0 LR RIS, /0N 1R I Yl fEE AR R B R B T
AEVE; PSR AROR | 3R 1T AE oy 3 O™ R JF 2L 4% 1 AT 3
BERA I 5 250 AR R AR S BU R LR,
SEII RIS A S SRR/ b= R R 7 LU i
T, A5 S LA 5 4 WA sl o 590 A A A T, SR )
O3 s ARLAT W E LA FE 3 0 L, S UbK T il
i 73 B RO s AR 3 A 2O, 9 Ak AL 20 34 I, 3 o
HE G B T RE BN, 3G 5t T RS AR S R L B
Yy 2 (6] i s HAE L, B AT R A

B S R 1 R ks sh Y
Fig. 1 Streamlined motion of fine particles"
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function of particle size
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Table 1 Summary of mineral systems for common temperature—responsive flocculants™”
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Table 2 Inadequacies of the five theories on micro and nano bubbles lifetime
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Review on Fine Mineral Flotation: Increasing Apparent Particle Size and
Decreasing Bubble Diameter
REN Liuyi', XIAO Dandan', QIN Wenqing’

1. School of Resources and Environmental Engineering, Wuhan University of Technology, Wuhan 430070, China;
2. School of Minerals Processing and Bioengineering, Central South University, Changsha 410083, China

Abstract: Fine mineral flotation is a worldwide problem, and increasing the apparent particle diameter and reducing the
bubble size are effective ways to solve it. In this paper, four methods of increasing the apparent particle diameter were
reviewed: hydrophobic flocculation flotation, carrier flotation, selective flocculation flotation and shear flocculation
flotation, and their application and mechanism in mineral processing were expounded in detail, especially the latest research
progress and application fields of new reagents in the process of increasing the apparent particle size. From the perspective
of reducing the bubble size, the stability mechanism of micro nano bubbles in the field of mineral processing was
expounded, which provided a reference for its further research. The application of micro nano bubble in the flotation of
different kinds of fine minerals is systematically introduced. Based on the mechanism of interfacial interaction between
microbubbles and particles, the role of micro—nano bubbles in interfacial interaction was described in detail. Finally, the
research progress of microbubble flotation equipment was introduced through cases. It was proposed that the mechanism of
micro—bubble enhanced fine flotation needed to be further clarified, and micro—bubble flotation equipment based on
precisely controlling of micro—bubble and pulp was an important research direction of micro—fine mineral flotation.
Keywords: fine particle; micro—nano bubble; flotation; flocculation; flotation column; interface interaction
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