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« Slag is a multiphase mixture composed of liquid matrix with dispersed solid phases.
° « Since the physical properties (i.e. viscosity and conductivity) of slag are strongly influenced by
I ntrOd u Ct I 0 n the state of the solid phases inside of molten slag (i.e. presence, size, and distribution).
 In this study, Electrical Resistance Tomography (ERT) method was applied to the molten slag
in order to visualize its inside situation
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Discretize s+ " s
 Electrical Resistance Tomography (ERT) is a method for image diagnosis S _—0>
widely used in a medical field such as MRl and CT". o AN
» The inside of the system was mapped as the conductivity distribution by o= (0q, Oy, )
measu;mg impedance with multi electrodes under a weak electric current. s Conductivity distribution
- Iterative method? . . .
| | i number of iteration
. Impedance are measured at nine points for oitl = gi + A(Rexperimental _ Rgimulated) R: resistance
each set of current application electrodes. ‘ A: reqularization matrix
6 / )V1 Forhomogeneous samples, the measurement 1. Start equation from a uniform initial conductivity o°
data will display a U-shaped pattern. | 1 . cim
5 2. Estimate o'+ from the difference value R®*P — R;
4 3 ‘| pexp __ pSsim i+1 ;
L Top view of the system with electrodes. 3. Repeat until R R;""" is small and "7 is convergent
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Visualization by ERT method
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Visualization for conductivity distribution
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Frequency : 0.5 kHz, Current value : T mA

Sample composition : 45Ca0-45Si0,-10Li,0(mol%),
Melting point : 1290 °C?
Initial crystal : CaSiO,(non-conductivity)

Crucible : Alumina(¢70 X $p63xH60 mm)
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Difference conductivity, Ac[S/cm]

1. keeping the temperature, 1370 °C « The solid phase in the molten slag was visualized well by ERT method.
* The detection limit by the current system was estimated to be 8 mm in diameter

2. immersing alumina rod(10, 8 mm) in the sample

K with difference value reconstruction. /

f  ERT method was applied to molten slag and the inside situation was well visualized.
. * We are currently challenging
ConCI US|On 1. improving resolution by optimize the system (crucible size, noise problem, etc.).
2. visualize the crystallization of the molten slag.
& 3. adopting the developed system for real slag (complex composition materials).
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