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The Study on the Strength Improvement CO, Mold Bonded
With High Mole-Ratio Sodium Silicates

Bong Wan Kim,"* Kye Wan Lee”

ABSTRACT

The influences of some facrors on the variation of compression strength of C(, process were investigated with an attention given

to use of high 5iQ, / Na,O silicate, addition of organics and gassing operation,

1) Higher ratio binder offers faster rates of hardening with lower CO, consumption requiring more concentration for a good
strength development, A mixture containing 4 percent of 2.7:1 ratio silicate produces the strength above 8kg / em® after 80
seconds gassing, but 5% and 6% respectively of 3.0:1 and3.3:1 ratio silicate ate necessary to acheve equivaient levels of
strength,

2) The correct water content in sand mixtures containing higher ratio silicates is necessary for the better strength properties
to be obtained. The addition of 1 % water to the sand mixtures bonded with 5 %, 3:1 ratio and 6 %, 3.3:1 ratio silicates maintains
near-maximum strength on extended gassing.

3) When higher ratio silicates with 3:1 and 3.3:1 ratios are used the addition of organic additives such as oil, sucrose and polyol
results in considerable changes in strength. The presence of 1.0 to 1.5 percent of polyol produces a noticiable improvement

4) Gas diluted with air raises the efficiency of gas utilization, When gas contains 50 percent CO,,the efficience is signficantly
increasled with the best strength in the silicates having high ratios of 3:1 and 3.3:1.

5) The strength of molds is liable to change on storage with the reducton in water content. The magnitude of the strength change
is determinded wity the mole ratio. The presence of polyol in the mixture with 3.3:1 ratio silicate has a pronounced effect

on maintaining the gassed strength,
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Table 3 Chemical composition of sodium silicate

comp | SiO, |Al,0; |Fe,0; | CaO | MgO ;(afg
% 93.86| 4.52 | 0.42 | 0.22 | 0.33] 0.65
Table 2 Sieve analysis of silica sand
mesh
No |20 30 401 501 70)1001140{200 |270 | pan| GFN
Wt 9% | -|36]51[106]1.4 70{30) - | - | - |438

Fig 1. Shape of silica sand( X50)

comp e’ Specific olsio. luo | cp
mole ratio Gravitg Na, ) T
2.7 44 .77 1.453 10.87129.45| 59,68 440
3.0 40,41 1.389 8.77128. 5]62,73| 338
3.3 - 33.30 1.30 7.14123. 5[69,36] 20
Table 4 molecular tormula of additives
Additive molecular formula Remarks
gas oil Cig Over mineral oil
sucrose C, H,Opy aquous
polyol ("CH; CH™ ] aquous
I
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Fig.7 Influence of gassing time on as-gassed
strength, developed with 3.0 mole ratio

sodium silicate.
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Fig.10 Influence of moisture addition on as-gassed
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Fig.20 Influence of organic additives on as-gassed Fig.21 Influence of organic additives on as-gassed
strength, developed with 5%, 3.0 mole ratio strength, developed with 6%, 3.0 mole ratio
sodium silicate. sodium silicate.
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Fig.22 Influence of organic additives on as-gassed Fig.23 Influence of organic additives on as-gassed
strength, developed with 5%, 3.3 mole ratio strength, developed with 6%, 3.3 mole ratio
sodium silicate. sodium silicate.
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