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Effect of Surface Viscosity on the Foaminess of Molten Oxides
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Synopsis :

Foaming heights, when an Ar gas was blown into some binary oxide melts in the systems Nay,0-P,0s,
Ba0-B,03;, Nay,03-B,0; and Nay,O-SiO, through a platinum sapillary, were measured to evaluate the

foaminess.

The maximum foaminess was observed for 17.8 mol% Ba0-82.8 mol% B,03; melt at 1 000°C,
that lies near the two-liquid phase region (1 to 13 mol% BaO).

From the results, it is presumably

concluded that higher viscosity of melts itself is not enough to stabilize the foam, but higher surface
tension depression with change of melt composition is also required, althogh the foaminess of the melts

strongly depends on surface viscosities of the melts.
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Fig. 1. Experimental furnace.
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Fig. 2. Apparatus for the measurement of foam
height.
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"Fig. 3. Effect of Ar gas flow rate on foam height
for Na,0-SiO, melt at 1200°C.
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Fig. 5. Effect of Ar gas flow rate on foam height
for BaO-B,05 melts at 1000°C.
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Table 1. Foam stabilizing componets in molten
oxides. ’
System Component Reference
Ca0-Si0, P,0s 6)
Crs03, V205 7)
Fe203, 8203 8)
FeO-CaO-SiOz Can, Nago, Cr203, PzOs 2)
Fe0-Ca0-Si02-Aly03  Calcium ferrite 9)
LD slag Magnesium ferrite 10)
Dicalcium silicate
Solid Ca0, MgO, Cr203 11)
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Fig. 7. Explanatory figure of foam stability
mechanism by surface tension driven flow

(Marangoni effect).
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Table 2. Surface viscosity, bulk viscosity, surface tension of melts and the foaminess.
Foam height at gas Viscosity (p)* .
System Temz)ﬂeé'a)\ture flow rate of Scc/min Szr(fgce/tcer:?l:n Ag/mol %
(em) Surface Bulk yn
50Nay0-50P205 1000 0.2 1.25 1.17 177 2.8
60Nas0-40P50s 1000 0.1 0.38 0.37 215 5.0
70Naz0-30P;05 1000 0.05 0.32 0.32 228 5.0
36.3Ba0-63.7B,03 1000 3.15 6.34 5.05 235 3.2
17.8Ba0-82.2B203 1000 7.0 32.8 14.2 110 9.6
10Nag0-90B,03 1000 3.5 6.00 4.70 108 5.0
28.7Nag0-71.3B203 1000 0.05 1.84 1.74 176 5.0
50Naz0-50Si0; 1200 non-foaming 5.81 5.13 294 0.7
40Na0-60Si02 1200 non-foaming — 60 287 0.7
30Nay0-70Si0, 1200 non-foaming — 250 280 0.7
* Ref.5)
00—t——T—T T 17T T ] T T T = 10
My b o
‘E 80l °* Na;0-P; Og i g .
€ 4 A Ba0-B203 A € SL
- © * Na;0-B203 4 9 éo"
- 60F v v Na;0-Si0; 7] i \ g
= - 6 \ &£ i
R ~ 0.05 ) 35 foaming
] (eo) .
£ 4O ] o1
£ 9% a4 o o315
o 005 \\\
£ 20F 1 L & S
non-foaming -0 " T-=—_ _
O_An_L__Ln_%I_?_‘_I_J_S(Ly_J._&J_—L -
0305 1 3 10 2030 50100 200300 500 P P SRS W N RN Had A et e
Surface and bulk viscosity MsMp (poise) 020305071 2 3 5 710 2030 S070100 200 300

Fig. 8. Effect of surface and bulk viscosity of
melt 7,, 7,, on the foam height at Ar gas flow rate
of 5 ce/min.
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Fig. 9. Effect of surface viscosity 7, and surface
tension depression with melt composition A ¢ on the
foaminess (numerical values in the figure corre-
spond to the foam height (cm) at Ar gas flow rate
of 5cc/min).
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