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Formation temperaiure is one of the main fscvors affecting
the hydration process of Portland cement. High temperanses
may secelerate the rate of hydmuon, bt it can also affect the
cement sability and change the cemesl component

In low temperasure hiydration, the companents of Partland
coment are ankydrous, which mesns that when they come

Strengih retrogression can be prevented by the addition of
silica flour nto the cement prior 1o mixing with water. The
matn parpose & to achieve a CS ratio of approximately | 4.
It mwast be noted that commercial cement has & O/S ratio
around 1.5, therefiore, the amount of silica aecded 10 reach
the desired C/S ratio value is 35% (Menad, Klousck, Carter
and Souch)

microspheres iecrease, 1 the compressive strength and shes
bond strengih decrease as well

Figured: The effects of coramic microsphere density on
compressive streagth (Nelsoa 90).

1.2 Expanding Additives

Cement expansion is the expansion of cement relative
volume due w0 coment bulk espansion (Danguschewskij,
1983 ). )t is canssed bry sovesal factons:

1. Chemiesl resulting i another
m the phase (ie crystallization of
dissolved salt m high temperanares).

"

The presence of expanding materisls in cement shurry
X ing (ke bime, persclase, CaS0,, o0,
The presence of electrolytes sround the cement bulk
afer hardening
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micrespheres increase, t the compressve strength and shear
bond strength decrease as well,

3
£

|

reselt, it affects the compressive siengib and permcabil
of set cement at & temperatuse of 230°F (110°C), v

sround 1.5, therefore, the amoum of silica neaded 10 reach
the desired C/$ razio value is 35% (Menad, Kloasek, Canter
and Smith)

Figure 2: Sampling of eniqee powder TRY

Figured: The effects of cernmic microsphere density on
compressive sirength (Nelson #0).

1.3 Expanding Additives

1943), It is caused by several factoes:

I. Chemical con resslting in asother hydrated
product In the phase (he crystalbeation of
dissalved salt at high sempcrmtures)

1 The presence of expanding materials in cement shary

handening (i.e. lime, periclase, CaSO,, e )

presence uf clectrolytes arvund the cement bulk
handensng.
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tubes were equipped with & heater and »
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The test required 3 types of specinmen molds for the
shary chumber 10 be treated during hardening. The
‘with dimwnsions 27 x 2 x 27 was used 10 determine the
o comprns . 18
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- cormpressive siresguh, pei

- maximum load, psi

croms section area, in”
: coment Core"s Gross section ares, m’

- cormection comwant, function of

height (1) and diameter (d) ratio, sce

Tablol
Shemr bond strength was caloulsted sccording o Equation 2:

SBS~P(AlmDR) R0 AR AT OTRL

?.'."Gi

cnw-mm

P - straan masimam load, psi,

A cement core's eruss section ares. in” ;
H - cement core's height, in;

D - diameter cors, in

Tabie 1. Relations of Constants and h'd

1,78
130
1,25
1,00
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Flgure 6: SOP laborstory meassrement
4. RESULTS AND ISCUSSIONS
4.1 Results

Table 2. Compasitive Medels
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Tabile 1. Test of the Surface Area of the Unique Powder
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Table 7. The Thickening Time Messuremests Medel 1

L

MR RNRR AR
FT AR NRER AR

s LT

Table & The Thickesing Time Model for Usigue Powder |
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Table 5, The Results of Viscosity Measurements
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Table 9. The Thickening Time for Usique Powder 2
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Tabie 13, The Ulira Perm of Unique Pewder
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Table 14, Composition Resubts for the Model
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Figure 7: SEM of oil weil Portland cement composition
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Figure §; SEM of eniqoe powder model |

Figure 9: SEM of Usique powder model 1
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Figure 10: X-R-D of ol well Portland cement

Figere 11: X-R-D of unigue powder model |

X-Ray Difractometry SCM + Expanding
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Figure 12; X-R-D of usique pewder medel 2

1t can be scen in Table 3 that powder with finer partiches are
best for the cement slurry, because higher powder fincacss
leads 10 Migher surface wreas and stromger inieractioss
between particles, such that the strength of the rock cement
s bemer. AFI of fincaess range from 2000-
3500 em'igr. If with a Blain permeometer has 3 result
lower ghan 2000 , the fincness must be increased
wsing grnding mill or & sereen vibewtor, as shown ia Figuro
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