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Abstract: The effect of adding one percent nanosilica to modified oil well cement on the fluid loss and
filter cake properties were investigated. Adding nanosilica decreased the fluid loss of the cement. Also it
increased the density and pulse velocity of the filter cake and decreased the resistivity and moisture in the
filter cake. It also decreased the resistivity of the fluid loss water.

1. Introduction

Addition of nanosilica behaves not only as a filler to improve mortar cement microstructures, but also as
a promoter of pozzolanic reaction [2]. Fluid loss is the loss of water from the cement slurry into the
formation matrix which causes forming of cement filter cake round the well bore. Filter cake affects the
performance of cement by changing the water-to-cement ratio. Hence, characterizing the filter cake will
give important information about the behavior of the cake.

2. Objective

Effects of adding one percent nanosilica on the fluid loss and the filter cake properties of smart cement
were investigated.

3. Materials and Methods

The modified cement was mixed with 1% nanosilica keeping water-to-cement ratio at 0.4 for both the
nanosilica and control specimen. The mixing time for all the samples was the same and was about to be 4
minutes. The cement slurry was then placed in the HPHT test cylindrical mold for performing the fluid
loss test. Fluid loss was measured at room temperature, under a pressure of 100 psi and after 2.5 min, 5
min, 7.5 min, 10 min, 15 min, 20 min, 25 min and 30 minutes. The filter cake was characterized by
measuring its resistivity, pulse velocity, density and moisture of it. Resistivity of the filter cake and fluid
loss water were measured by API device. Also the pulse velocity was measured at a frequency of 150
kHz.

4. Result and Discussion

Test results showed that adding 1% of nanosilica reduced the fluid loss from 131 mL to 95 mL, 27%
(Fig.1.). Also adding 1% of nanosilica decreased resistivity of the filter cake from 1.4 Ω.m to 0.4 Ω.m,
71% (Fig.2), and density from 2.24 gr/cm3 to 2.18 gr/cm3, 3% reduction (Fig.3). It also increased the
pulse velocity from 740 m/s to 1355 m/s, 83% (Fig.4) and moisture of the filter cake from 8.7% to
11.6%, a 33% increase (Fig.5). From the result we can concluded that by decreasing the fluid loss, the
moisture of the filter cake will be increased which directly effects the pulse velocity; consequently, the
less the fluid loss is, the more the moisture and the pulse velocity will be.

5. Conclusion

Adding 1% nanosilica reduced the fluid loss of the cement slurry by 27% and changed the properties of
the filter cake.
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Figure 1. Fluid loss vs. time
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Figure 3. Density of the filter cakes
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Figure 2. Resistivity of the filter cakes
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Figure 4. Pulse Velocity of the filter cakes

Figure 5. Electrical Capacity
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