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Abstract
In this study, the mixing characteristics of water glass and additives (Si, alkali metal), which are one of the main raw materi-

als of silicate based binder used in the production of molds during casting process, were examined. Molecular structures of
water glass, additives and mixtures were analyzed FT-IR and viscosity measurements and their correlation were compared.
The addition of Si source to the water glass accelerated the Si networking in the material and increased the viscosity. When
the alkali metal was added, the viscosity of the water glass decreased by suppressing the Si networking of the water glass.
Viscosities of the water glass and lithium silicate (LS) mixtures increased when the content of LS was less than 20 wt%
and gradually decreased when the content was more than 20 wt%. By adding KOH to the water glass, the viscosity could
be lowered and it could be used effectively to mix with colloidal silica (CS) or potassium methyl siliconate (PMS).
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Table 1. Properties of Used Materials

Materials Manufacturer

MW?* (g/mol)

Density (g/cm®) Assay (%)

water glass® Ace nanochem.

LS* Ace nanochem.

cs! Ace nanochem.
PMS*® XIAMETER
KOH Daejung

1 or more 46.5
1.16~1.18 225
1.19~1.21 30
1.29 40~50
2.044 93~98

*Molecular Weight, *Sodium Silicate Solution (KS M 1415 Type 3), ‘Lithium Silicate Solution, dColloidal Silica Solution, “Potassium methyl siliconate.
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Figure 1. FT-IR spectra of used materials : (a) water glass, (b)
potassium methyl siliconate (PMS), (c) lithium silicate(LS) and (d)
colloidal silica (CS).
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Table 2. Viscosity of Water Glass Mixtures with Different LS
Composition

Composition (wt%)

Viscosity (cP)

Water glass Lithium silicate

100 134.1
90 10 144.9
80 20 278.4
70 30 138.3
60 40 100
100 4.5
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Figure 2. FT-IR spectra of water glass mixtures with different LS
composition; (a) water glass, (b) 10 wt% LS, (c) 20 wt% LS, (d) 30
wt% LS, (e) 40 wt% LS, (f) 50 wt% LS and (g) LS.
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Table 3. Viscosity of Water Glass Mixtures with KOH

2o A%

TAATTE 59t 115

Composition (wt%)

Viscosity (cP)

Water glass KOH
100 134.1
99.5 104.4
99 89.4
98 70.2
96 543
Table 4. Viscosity of Water Glass Mixtures with CS, PMS and KOH
Composition (wt%)
Viscosity (cP) Remark
Water glass Colloidal Silica Potassium Methyl Siliconate KOH
100 134.1 Figure 4-c
100 6.9 Figure 4-a
100 9.05 Figure 4-b
80 20 - Figure 4-d (gelation)
78 20 2 4,660 Figure 4-¢
80 20 - Figure 4-g, h (separation)
78 20 2 31 Figure 4-f
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Figure 3. FTIR spectra of water glass mixtures with different KOH
composition; (a) water glass, (b) 0.5 wt% KOH, (c) 1 wt% KOH, (d)
2 wt% KOH and (e) 4 wt% KOH.
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Figure 4. FTIR spectra of water glass mixtures with CS and PMS;
(a) CS, (b) PMS, (c) water glass, (d) water glass + CS (20 wt%), (e)
water glass + CS (20 wt%) + KOH (2 wt%), (f) water glass + PMS
(20 wt%) + KOH (2 wt%), (g) water glass + PMS (20 wt%) [upper
solution], and (h) water glass + PMS (20 wt%) [under solution].
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