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Effects of sodium silicate on safety of cementing operation
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Abstract: In the oil well cement, sodium silicate is used as anti-settling agent and accelerating agent, but high modulus so-
dium silicate can serve as a retarding enhancing agent which could extend the thickening time of the cement slurry. On the
basis of the contradiction between the accelerating and retarding enhancer ability, the effects of high modulus sodium silicate
on the different kinds of cement retarder were studied to guarantee the cementing operation safety. The effects of the molar ra-
tio of sodium silicate, and the dosage of sodium silicate on sodium silicate as retarder enhancer were also studied. The exper-
imental results show that the high modulus sodium silicate demonstrates not only the accelerating effect on the cement slurry
with the retarder citric acid, tartaric acid and zinc oxide, but also the retarding enhancing effect on the gluconate sodium.
Sodium silicate with molar ratio of 1 shortens the thickening time of the slurry, and sodium silicate with molar ratio of 2.2 or
3.3 extends the thickening time. On the conditions of the dosage of sodium gluconate of 0.05% or 0.075% , sodium silicate
shortens the setting time of slurry, which alleviates the problem of lengthy time for waiting on cement, and the thickening
time of slurry increases first and then decreases with the increasing dosage of sodium silicate. The built retarder with sodium
silicate has a better adaptability to the large temperature difference than the sodium gluconate, which helps the shortening of
wailing time on cementing and improve the cementing quality of long open hole well.
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Fig.1 Effect of sodium silicateon retarder
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Table 1 Effect of dosage of sodium silicate

on thickening time of slurry min
w( FERR w( HEEEREN) /%
#W)/% 0 0.05 0.075 0.1 0.15 0.2 0.25 0.3

0.0 93 258 11 30 35 153 671 >720
1.0 72 271 417 223 305 336 >720 >720
1.5 64 237 432 493 >720 >720 >720 >720
2.0 50 193 489 >720 >720 >720 >720 >720
3.0 40 132 279 >720 >720 >720 >720 >720
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Fig.4 Comparison between setting time and thickening time with different dosage of sodium
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