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Table 1 Optimization test for addition amount of
inorganic modifier
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Table 2 Orthogonal test of performance of organic esters to
improve the properties of sodium silicate sand
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Fig. 1 Effect of addition amount of inorganic modifier on strength of sodium silicate sand
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Fig. 2 XRD analysis of sodium silicate sand sample
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Fig. 3 Surface of sodium silicate sand particles and morphology
of the bonded bridge
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Table 3 strength data obtained via orthogonal test

S 1 2 3 4 5 6 7 8 9
B3R /MPa 0.72 0.63 0.76 0.69 0.65 0.78 0.69 0.72 0.96
24h3RJ¥/MPa 245 3 224 2.77 2.33 213 3.12 279 2.86
FREASEE/IMPa 4.15 4.24 436 4.09 43 3.98 3.13 3.28 3.05
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Table 4 Range analysis of residual strength of sodium
silicate sand sample at 800 °C
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Fig. 5 Bonded bridge scan and energy spectrum analysis results
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Effect of Compound Modifier on Properties of CO, Hardened Sodium
Silicate Bonded Sand

ZHANG Ming', CHENG Nan®, ZHAO Chong', SUN Yu-fu', DU Xue-shan'

(1.School of Materials Science and Engineering, Zhengzhou University, Zhengzhou 450000, Henan, China; 2. Jin Naiyuan
New Materials Technology Co., Ltd., in Henan, Zhengzhou 450000, Henan, China )

Abstract:

Sodium silicate was modified by inorganic powder (Al,O;, ZrO, and Si;N,) and organic ester (methyl
palmitate, methyl stearate and dioctyl phthalate), the instant strength, 24 h strength and residual strength of
the modified CO, sodium silicate sand samples were measured, the influence mechanism of modifier on the
properties of sodium silicate sand was analyzed by XRD and SEM. The results showed that the best addition
amount of inorganic modifier is 1.5%, the optimum ratio of organic modifiers is methyl palmitate 6%, methyl
stearate 2%, dioctyl phthalate 4%. The addition of inorganic powder and organic ester increases the strength
of sodium silicate sand to a certain extent and improves its collapsibility.

Key words:
sodium silicate sand; inorganic matter; organic ester; modification; atmospheric temperature strength;
collapsibility
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