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ABSTRACT : The influence of the main components of a new type glass enamal particles on its water-

resistance has been investigated. With increasing Si0,, Si-O networks become denser. The other compo-

nents forming networks, such as Al,O; and B,03, can reinforce Si-O networks. So with increasing the

components forming networks, the water-resistance of particles is improved. The larger the cations of

the components outside the networks are, and the stronger their centralized action is, the denser the

coating structures are, and the better the water-resistance of particles is. The action of the cation size is

bigger than its centralization.
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Table 1 Chemical compesition of experimental particles (mass® )
Si0Os AlLO; B,0; Na, () K0 Li,O 3a0) CaO) Va0 Cosl)y Nis()y Cak athers
El 47 1 6.5 12 5 4 0.5 ";‘"“" 0.5 BS 1 5 I;f ”
E2 47 3 6.5 12 4 3 0.5 3 0.5 0.5 1 S i4
E3 43 3 10.5 12 4 3 0.5 3 0.5 0.3 1 S 14
F4 43 3 10.5 12 4 3 - 4 0.5 0.5 1 4.5 14
ES 43 3 10.5 12 4 3 4 0.5 - - 6 14
Table 2 Water-resistance of experimental particles
the volume of consumed the volume of consumed the volume of consumed
coatings hydrochloric acid without coatings hydrochloric acid by coatings  hydrochloric acid by one gram coatings arerse
ml ml ml ml
El El~1 0.040 0.415 0.188 0.178 )
El1-2 0.410 0.185
E1-3 0.360 0.160
E2 E2-1 0.040 0.280 0.120 0.114
E2-2 0.261 0.111
E2-3 0.260 0.110
E3 E3 -1 0.040 0.300 0.130 0.125
E3-2 0.270 0.115
E3-3 0.300 0.130
Ed E4-1 0.000 (.420 0.210 0.205
E4-2 0.360 0.180
E4-3 0.450 0.225
ES E5-1 0.040 0.380 0.170 0.157
ES-2 0.320 0.140
ES-3 0.360 0.160
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Fig. 1 Schematic diagram of Si-O structure
Table 3 Chemical composition of experimental particles(mol% ) and their Si/O molar ratio
Si(), ALO; B,0O; Na, O K,O LixO BaO Ca0 V305 Cor03  NipOs CaF; others Si/0O
El 52.04 0.65 3.83 12.88 3.53 8.91 0.22 3.56 0.05 0.20 0.40 2.81 10.91  0.312
E2 52.88 1.99 3.89 13.09 2.87 6.83 0.22 3.62 0.05 0.20 0.41 2.86 11.08 0.310
E3 49.42 2.03 6.42 13.37 2.94 6.98 0.23 3.69 0.06 0.21 0.41 2.92 11.32 0.287
E4 49.07 2.02 6.38 13.28 2.91 6.93 - 4.89 0.05 0.21 0.41 2.61 11.24  0.285
ES 48.95 2.01 6.36 13.24 2.91 6.92 - 4.88 0.05 - - 3.47 11.20  0.288
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