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Effect of Solvent Mixture on the Properties of
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Abstract The effects of binary solvent mixtures with various ratios of toluene and ethanol on the properties of
slurries and green sheets were investigated. Viscosity of slurry was changed by varying the ratio of solvent
mixture which affected the solubility of binder. The relative solvency behavior of a solvent mixture could be
predicted with the Hildebrand solubility parameter(d) and hydrogen bonding index(}). The minimum viscosity, the
best dispersion of binder, was reached at the composition of toluene:ethanol=4:6, which corresponded to our
forecast. The mechanical properties of green sheets related to evaporation of solvents were influenced by the

composition of the solvent mixture. At the azeotrope

the skin was formed on a drying cast during the drying

process because of fast evaporation. At a range of concentrations over 50wt% toluene, green sheets could not be
fully dried at low temperature due to excessive toluene. The mechanical properties of green sheets were excellent
at the azeotrope-like composition of toluene:ethanol=4:6 which has a little excess of toluene over the azeotrope.
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Table 1. Physical characteristics of 9599 LTCC powder

Specific surface area (m%/g) 2573
Mean particle diameter (xm) 241
Density (g/cm?) 32

Table 2. Organic components in tape casting dip

Description Brand name Supplier
Binder resin B79a Solutia
Plasticizer DBPb Kanto
Dispersant BYK-180 BYK
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Fig. 1. Solubility of B79 resin plotted against solubility
parameter (8) and hydrogen bonding index (7).
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Table 3. Solubility parameter () and hydrogen bonding index
() for various solvent composition

TE Solubility Hydr_ogen bonding
' parameter (6) index ()
1.0 8.9 45
2:8 11.94 15.86
37 11.56 14.44
4:6 11.18 13.02
5.5 10.8 116
6:4 10.42 10.18
8:2 9.66 7.34
0:1 12.7 18.7
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Fig. 2. Variation of durry viscosity with toluene/ethanol ratio.
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Fig. 3. VLE diagram of toluene-ethanol mixture.
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Table 4. Boiling Point of toluene-ethanol system

Solvent Bailing Point
Ethanol 78.4°C
Toluene 110.6°C
Azeotrope 76.7°C
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Fig. 4. Schematic of weight versus time in a two-stage drying
process.
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Fig. 5. Effect of toluene/ethanol ratio on mechanical properties
of LTCC green sheets casted at 70/85°C.
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