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Condition of Low-density Particle Entrainment into a Bath under Mechanical Agitation
with an Immersion Cylinder

Yusuke TAKAHASHI and Manabu IGUCHI

Synopsis : Entrainment of small poorly-wetted particles into a bath agitated mechanically with an impeller is investigated based on water model experi-

ments. The particles are found to be effectively entrained and then dispersed into the bath when a circular cylinder is immersed slightly from

an offset radial position in the bath. The critical condition under which the particles are completely dispersed into the bath is clarified in this

study. An empirical equation is derived for the critical condition as a function of the bath diameter, bath depth, impeller position, cylinder di-

ameter, and so on. The applicable range of the equation is also presented.

Key words : refining; KR method; desulphurization; particle entrainment; agitation.

1. &8

BIfE, ShaE8R2010 &3 54 280G 7 a v 220
THRIPBIER ICEELEE 4> T %, BZREomE L
IZ&->TRERTZ MHIRATERIC A D | BEREAO/
BE T 5, BUE, SIS 7 2 ¥ 2 OB TRIZIE
KEL2MBHEOFESPHO SO TS, U EDRESHNIC
BALEA VYD 2 0 3V 3 ADLERREOREEN
A E—HBIIRRARATEA YV a VEETH B,
LDV EDIBIESICEBERAR AL, B TP
R 7% AR X & TR ISR T 2 KRIETH 5, KRIEE
K 2 @842 2<BTH20A YT F VU AL L,
ZDHEL AN TIZWAE» 572, LA LEORIES
DEE N EFOEHEZED TV B, YIRS Tldi A
BRI L, KEFTALERTHLORE, ROEEsE
4 BIIRET > T&E 2D,

FHEHOWRINE TS, BAPIR A AR O f L8 LIS
EOTHEBRET O R OERIC T, E R HEMNEDR
Rl LM AR IBEI RS Z LA, MEmMIITRET 3
K% R T OWNABUCIERIR TH 5 Z L W 60
2L T3 2, RFOBWNZEUCE Y % I 2 B SRR
LREFZLZH, HREARBEIES Z LIk - CRIERRM %
MHETERZENINETOMEThr o7z, L LIEH
PIROEEERBORE X, WTORIZK > T, R
ISERESEFRE L 72 2 ARSI > T BT O
ENFEREN TS, ZEORBWEREIT D 7200 HBA

L2 NTOEREER T PG ZA NG L T 5
I E L, SHENRENE & HV 220 fHE T, %
ALZZTRTORFBBRNIZE AT THECT 2508
T, FIPROBEECHEE, BHEE, SEEPIRORBIR A
EarZfbsy, #ELZ,

2. REBKRBEERBRTE

2-1 EREE

Fig. 1 25 B L - EREBOMEL KT, Bérilid
B & 400mm DEM 7 7 ) LV ROMFEESRE AV, [
fRIAm O LB EIZHEETIR 2 RE L -, \ERE0s sk
WO oh=A—Fay fa—LE—4 —THHITX
%, MEAERICHEDE X H, £ TRER7Z L, MR

Speed control motor

.~ Cylinder
Particles
D,
¥ Sorob L water jacket
i Impeller
R

D

Fig. 1. Experimental apparatus.
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Fig. 2. Details of impeller.
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Fig. 3. Effects of bath depth and impeller rotation number
on particle dispersion [D=200mm, D ~35mm,
D;=75mm, L,=50mm, Type I].
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Fig. 4. Effect of impeller diameter on particle dispersion
[D=200mm, D.=35mm, D,=50 mm, Type I].
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Fig. 5. Effect of impeller diameter on particle dispersion

[D=200 mm, D-=35 mm, D,=100 mm, Type I].
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Fig. 6. Effect of impeller diameter on complete particle
dispersion [D=200mm, D.=35mm, Type I].
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Fig. 7. Effect of immersion cylinder diameter on com-
plete particle dispersion [D=200mm, D,=75mm,
Type I].
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Fig. 8. Effect of vessel diameter on complete particle
dispersion [D=150mm, D.=25mm, M,=0.42g,
Type I].
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Fig. 9. Effect of vessel diameter on complete particle
dispersion [D=300mm, D =50mm, M,=3.4g,
Type 1].
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Fig. 10. Relationship between modified Froude number
and effective immersion depth [Type I].
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Fig. 11. Effect of shape of impeller on complete particle
dispersion [D=200 mm, D.=50 mm, M,=1.0g].
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Fig. 12. Effect of shape of impeller on complete particle
dispersion.
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Fig. 13. Maximum and minimum values of /4, between
which Eq. (6) is valid [D=300mm, D,=35mm,
D,;=100mm, Type I].
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D;=50mm, Type I].
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Fig. 15. Applicable range of empirical Eq. (6).
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