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Effect of Equivalent Bubbe Size on the Flotability in the

Single Bubble Froth Flotation
S.M. Lee, W.W. Choi
Dept. of Chem. Eng., Yonsei University, Seoul, Korea

ABSTRACT

This investigation is concerned with Ferth Flotation dynamics, which is studied on the effect of

equivalent mean bubble size on the flotatibility in single bubble forth flotation.

in order to do this, the experimental work was carried out with the typical mineral, i e.,

ground glass powder (—150 ~+-170 mesh), in a modified flotation cell supported by dry air supply,

and some hydrodynamic results were then obtained thereafter. Besides, theoretical dynamic equations

were derived using the direct encounter hypothesis which was based on the collision between air

bubbles and mineral particles and gas-liquid adhesion with a forthing agent such as pine oil.

Accordingly, single bubble froth flotation was predominantly effected by bubble rising or bouyant

force rather than surface force in the hydrodynamic point of view. In addition to this, the functional

relations between equivalent mean bubble radius and the hydrodynamic factors such as Reynolds

number, Weber number, Ebtvis number, and drag coefficient were also discussed.
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Table 1. Properties of the Pulp solution

| Frequency
Surface |ty pble

Tension
éymef| Kormavin

| em® | Bybble/sec
2.33
2.335
2.33

gf’rﬁf'o‘ﬁ‘ Density | Viscosity

in the

Pulp g/l g/cm. sec

g/cc

69. 286 |
66. 9392)

0.02 | 0.9994 |0. 98569 %1072
0.10 : 1.0001 [1.012587 x 1077

0.75 t 1.00411'1. 02291 x107% 51. 508

T

80,

N,

" Surface Tension (dyne,'cm?)
s
/

Surface Tension, dyne/cm?

40{ i 1 !
5 1 L t i 1 It

Conc. of Pine Oil, g/l
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Table 2. The Relationship between Equivalent Mean Bubble Radius and Relative Bubble Velocity

Conc. of Pine [ Eq. Mean Relative Bubble Radius, cm/sec Reynolds Number

Qil in the Bubble Radius .

]’ulp, g/l cm dunzn \ (Vbr) min ; (Vbr)s (NRe>demin* l (NR()min**

Y 0.1115 1645 | 1620 | 13178 371.937 | 366.284
” 0.137 17.25 ‘ 17. 00 ‘ 16. 4704 497. 223 5 472.278
” 0.165 18. 40 ! 18.10 20. 5343 615. 630 ‘ 605. 606
" 0.1825 18.90 \ 18. 60 22. 8991 699. 445 688. 342
" 0.224 20.10 ‘ 19.55 27.9482 | 912. 994 888. 017
n 0.258 20. 80 20. 20 '; 31. 8545 ‘ 1088. 202 i 1056. 812
” 0. 293 21.95 21.00 ! 37. 2085 1304. 152 i 1247. 714

F |
0.10 0. 1075 16. 00 15. 85 11.9817 l 339. 761 ‘] 336. 575

” 0.134 17. 00 16. 56 ‘ 14. 227 { 449. 986 ‘ 438. 336
” 0. 1585 17.85 17.35 17. 203 558. 872 3 543. 217
n 0.179 18. 40 17.95 ' 19. 7084 j 650. 602 634. 691
” 0.215 19.45 18.60 | 22.7223 826. 043 789. 943
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Cene. of Pine Eqalvalent Relative Bubble Radius, cm/sec ! Reynolds Number
cil in the Pulp | Mean Bubble i
g/l “ Radlus (\’rbr)demin * (Vbr>min ok (\rbr)s ! (NRe)demz'n* <\Re)man
0.10 l 0.225 20. 40 19.50 27. 449 1027. 579 982. 245
” 0.283 21. 40 20. 10 30.988 1196. 314 1123. 641
0.75 0.102 15.55 15. 25 9.6371 311. 389 305. 381
” 0.127 16.50 | 16.05 11. 8245 411. 396 400.177
" 0.152 17.05 E 16. 55 13. 3684 508. 793 493. 872
" 0.181 17.95 17. 32 16. 0253 637. 849 615. 453
” 0. 207 18.51 17.89 18. 2521 752. 227 727.033
" 0.225 19. 30 18.45 20. 5477 852. 534 814. 990
" | 0. 262 19.85 19.15 23. 964 1021. 022 985. 017
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Table. 3. Relationship of Equivalent Mean Bubble Radui and Weber Number, E&tvds Number and Drag Coeficient.

Conc. of pine oil | Equivalent Mean Ettvis Number* \ Drag Coefficient** Weber Number ***
in the pulp, g// Bubble Radius, ¢m NEs Co Ny.
0.02 | 0.115 | 0.703038 | 1.119 0. 8442
" l 0.137 1.061895 1. 23959 1.1773
" 0. 165 1. 540311 1. 31699 1. 5594
" 0.1825 1. 88437 1. 37941 1.8214
" 0.224 2. 83881 1. 53253 2. 4698
" 0. 258 3. 765997 1. 65338 3.037
" 0.293 4. 85709 1.73734 3.724
0.10 0. 1075 0. 676741 1.11815 0.779
" 0.134 1. 051514 1. 27684 1. 0601
" 0. 1585 1.471174 1. 37588 1. 3764
" 0.179 1. 87634 1. 4517 1. 664
4 0.215 2. 70696 1.62392 2. 146
" 0. 255 3.8079 1. 75236 2.797
" 0.283 4.69006 | 1.83039 3. 2084
0.75 0.102 0.79179 i 1. 14149 0. 6843
" 0.127 1. 22749 ‘ 1. 28312 0.9438
" 0.152 1. 75832 1. 44431 1. 2011
1" 0.181 1 2. 49327 ‘ 1. 57035 1. 5664
" 0. 207 ‘ 3.26101 1. 68331 1.9112
" 0.225 3.8528 ’ 1.72029 2.2095
" 0. 262 ‘ 5. 22413 l 1. 85942 2.772

_ 2
1N55:4g(ﬂl Zx)Re
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TABLE 5. Relationship between the Equivalent Mecn Radii
and Floatablity ot i=0. 125 sec. .
and Floateblity at 2==0. 130 sec.
Probability Probability
of Adhesion R Floatabil- of Adhesion Floatahilit
Conc. of 8 Vi Ng (——_—_5—> X |ity cal- Conc. of Radius| 2 Vi, Na oa y
Pine OillRadius4 ( . ) g1 culated Pine Qil-[adius 4—( R, ) (# ) x i calculated
iPnult];}»lseol cm ('#) X100 1007 ?2(51 B i}?ultl?gol cm ( 92 > %100 o from Eq.
e/l | 8 +92 g/l ﬁ'ﬂ% 1077 1
0.02 10. 1115 0. 0044 9.037x107° =~=1. 000 0.02 |(0.1115  0.0017 3.567x107% =~1.000
no'0.137 0.0641 | 1.886x107 =~1.000 o 10.137 | 0.0283 | 8.343x107* =~1.000
" 0. 165 0.114 1.650 %1072 1. 002 7 10.165 | 0.1968 7.895x107° 1. 001
" 10. 1825 1.1865 | 5.666x107* 1.007 o 10.1825  0.5945 2.840x107? 1. 0035
" ‘)0. 224 9.3325 | 6.387x107! 1.090 i 0.224 5.1122 3.499x< 107! 1.048
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Fig. 15. Experimental Result for Measurement of Flotability In the Single Bubble Froth Flotation,
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Fig. 16. Expevimental Result for Measurement of Flotability in the Single Bubble Froth Flotation.
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Fig. 17 Experimental Reisult for Measurement of Flotability in the Single Bubble Froth Flotation.
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