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Abstract: In order to quantitatively describe the emulsion phenomena, a physical model was built
up based on the similarity law. Then a high-resolution camera and Image Pro-Plus 6.0 software
were utilized to record the emulsion phenomena and analyze the effect of gas flow rate on the
emulsified drops size distribution. Finally, an estimation method of the interfacial area a was
given. The results show that the Sauter mean diameter (SMD) of emulsified drops decreases with
the increasing of gas flow rate. The interfacial area of emulsion layer almost linearly increases with
the gas flow rate and the separation of matte and slag is caused by gravity and mass transfer.
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Fig. 1 Schematic diagram of whole experimental system
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Table 1 Dimension and main parameters of the
smelting furnace and the cool model
Tt RAF R RS
®EOOK % m W HR O,
2 #H
mm mm mm m mm
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Table 2 Main physical parameters in smelting furnace and cool model

W B % IR i JEH sk
) kg -m™’ Pa -s K Nm’ +h™' MPa N-m™
Tk &4 1. 187 1.921 x10°° 283 ~323 8 400 ~9 400 0.09 ~0. 1 —
1o i 3220 1.25 1180 ~ 1250 — —
N I 0.02 ~0.06
A 4490 3.810°° 1150 ~1 180 — —
=5 1. 146 1.861 x10°° 298 ~303 17 ~23 0.1 —
i 890 5.4%x107° 298 ~303 — —
0.024
7K 998 8.937 x107* 298 ~303 — —
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Fig. 2 Formation of emulsion layer

(a) —EHRIHTBE; (b) —RUERT B

N 4 3 Hr il LG 4 Sl es B0
PAEF AL, 222 S A Tk B R Bt e
G3 X AN [A] 9 FL AR VRO AR, DL BRI A R
1 10% ,50% Fi1 90% 1E M XF LeAnife, T LA i B
HRMRTE N, FLAL RO B2 H A [F]
FER AR . Horp ik a 5 b BN 22 50 2 24
M EIRE] 23 m’/h U _E B AR B TS
BAR BN, WX IR 2 b, ¢ 1 d ] LIBH
Fil RS A 23 W8E 20 A1 17 m’/h (1
W AR B AR K. A L dyy FRonFLLZ
PR BT PSP 2 AR U)o 2 AR I R i/ | Y
HAM 2. 13 mm Z#HHE K ZE 3. 39 mm.



652 ARRXFFR(BAFFIR)

% 39 A

a.25m’h
b.23m’h
¢.20m’h
d. 17 m*h

d

0.1 0.2 0.3 0.4 0.5 0.6 0.7
HALBH E R/ cm

3 ik SMD GitE

Fig. 3 Statistical graph of drop’s SMD
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Fig. 4 Cumulative percentage of drop’s SMD
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Table 3 Statistical table of d,,, dy,, dy, and peak
width of drops under different gas flow rates

WiE/(m*-h™") dy/mm dy/mm dy/mm 2]
17 2. 60 3.39 4.48 0.554
20 2.04 2.70 3. 68 0. 607
23 1.63 2.20 2. 84 0. 550
25 1.55 2.13 2.83 0. 601
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Fig. 5 Breakup of emulsion drops
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Fig. 6 Estimating the emulsified interfacial area
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Fig. 7 Statistical graph of the drops in single layer
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Fig. 8 Emulsified area under different gas flow rates
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