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Introduction

In dealing with the high temperatures and pressures
encountered in deep wells, it is often necessary to
add a weighting material to the cement slurry to
increase the density of the slurry, restrain high
formation pressures, and improve mud displace-
ment. Ideally, such a weighting material should
have the following properties:

1. A specific gravity in the range of 4.5 to 5.0

2. Not significantly reduce the strength of the
cement

3. Have a minimal effect on the pumping time of
the slurry

4. Exhibit a uniform particle size range from batch
to batch

5. Be chemically inert and compatible with other
additives

6. Not interfere with well logging (nonradioactive)

The most common material for weighting cement is
hematite because it most adequately fulfills all the
requirements and achieves the highest effective
specific gravity. Hausmannite has also been used
with good results.

Barite is less effective. The fine grind normally used
in drilling muds requires more water to satisfacto-
rily mix a cement slurry which lowers the compres-
sive strength of the set cement. The lower specific
gravity of barite also limits its use.

Ottawa Sand does not require water and has little
effect of the properties of cement, but its low spe-
cific gravity limits its use to slurries weighing less
than 18 lb/gal (2.16 kg/L).

In addition to these additives, two other materials,
salt and cement dispersants, can be used to increase
slurry density. Salt can increase slurry weights by
up to 1.0 lb/gal (0.120 kg/L). Where it is used for its

other attributes—shale formation binding, forma-
tion protection, and increased cement expansion—it
can also reduce the amount of other weighting
materials required. (See the section of Salt Cement.)

Cement dispersants (CFR-2 and CFR-3) are chemi-
cals which lower slurry viscosity and can be used to
reduce the water ratio of a cement slurry, increasing
the slurry weight. Using dispersants with the nor-
mal water ratio will decrease the rate for turbulence.
Using either dispersant and a decreased water ratio
will allow densification but will increase slurry
viscosity and the rate for turbulence. Normally, 0.75
to 1.0% dispersant is used for a slurry weight of 17
to 17.5 lb/gal (2.04 to 2.1 kg/L). Where a longer
pumping time is required, a retarder can be used
with either dispersant.
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HI-DENSE® No. 3

Description and Primary Function: HI-DENSE No.
3 is a hematite ore that has been ground to a graded
particle size distribution. Approximately 70% of the
HI-DENSE No. 3 particles are smaller than 325
mesh (45 µm). It is used to increase slurry weight.

Secondary Effects: It can produce settling problems.

Interaction with Other Additives: HI-DENSE No. 3
has minimal effect on other additives in the slurry
and only a slight effect on thickening time.

Safety and Handling Procedures: Avoid getting
HI-DENSE No. 3 on skin and in eyes. Avoid creat-
ing and inhaling dust. This material can cause a
mild allergic skin reaction. Flush affected area with
plenty of water.

Properties:

Additive: HI-DENSE No. 3

Part No.: 70.15349

Specific Gravity: 5.0

Form: fine granules

Color: reddish

How Packaged: 100-lb sk

Bulk Density: 165 lb/cu ft

Water Requirement: varies with the amount used.

Absolute Volume: 0.0239 gal/lb

Solubility in Water: @ 20°C, nil

Odor: none

Normal Range of Use in Wells:

Temperature: 80°F to 500°F (27°C to 260°C)

Concentration: depends on the required slurry
weight

Special Information:

Effect on Slurry Properties:

1. increases weight and the amount of water
needed for mixing

2. decreases early strength and final strength
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HI-DENSE® No. 4

Description and Primary Function: HI-DENSE No.
4 is a hematite ore that has been graded to a smaller
average particle size than HI-DENSE No. 3. Ap-
proximately 90% of the HI-DENSE No. 4 particles
are smaller than 325 mesh (45 µm). HI-DENSE No. 4
is used to increase slurry weight.

Secondary Effects: It counters settling problems
caused by  thermal thinning of cement slurries at
high temperatures.

Safety and Handling Procedures: Avoid getting
HI-DENSE No. 4 on skin and in eyes. Avoid creat-
ing and inhaling dust. This material can cause a
mild allergic skin reaction. Flush affected area with
plenty of water.

Properties:

Additive: HI-DENSE No. 4

Part No.: 516.00601

Specific Gravity: 5.2

Form: very fine granules

Color: reddish

How Packaged: 100-lb sk

Bulk Density: 165 lb/cu ft

Water Requirement: varies with amount used

Absolute Volume: 0.0231 gal/lb

Solubility in Water: @ 20°C, nil

Odor: none

Normal Range of Use in Wells:

Temperature: 80°F to 500°F (27°C to 260°C)

Concentration: depends on the required slurry
weight

Special Information:

Effect on Slurry Properties:

1. increases weight and the amount of water
needed for mixing

2. decreases early strength and final strength
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MICROMAX

Description and Primary Function: MICROMAX is
a hausmannite ore that has been ground to an aver-
age particle size of 5 microns. Its primary function is
to increase slurry weight.

Secondary Effects: It can be added directly to the
mixing water and will remain in suspension.

Interaction with Other Additives: Because of the
unusual fineness of this material, higher concentra-
tions of most retarders can be required. Slurries
containing MICROMAX can also require the addi-
tion of dispersants.

Safety and Handling Procedures: Avoid contact
with eyes and skin. Avoid creating and inhaling
dust. Although MICROMAX has a low toxicity,
inhaling this product can be injurious to health.
Prolonged overexposure can lead to chronic manga-
nese poisoning.

Properties:

Additive: MICROMAX

Part No.: 516.0619

Specific Gravity: 4.9

Form: powder

Color: reddish-brown

How Packaged: 1,500-lb Big Bag

Bulk Density: 84 lb/cu ft

Water Requirement: 40%

Absolute Volume: 0.0245 gal/lb

Odor: none

Melting Point: 1,550°C to 1,650°C

Normal Range of Use in Wells:

Temperature: 80°F to 500°F (27°C to 260°C)

Concentration: depends on the required slurry
weight

Special Information:

Effect on Slurry Properties:

1. increases weight and viscosity
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Barite

Description and Primary Function: Barite is a
barium sulfate material primarily used to weight
drilling muds. Typically, 85 to 90% will pass a 325
mesh sieve.

Secondary Effects: It can cause settling and increase
slurry viscosity.

Safety and Handling Procedures: Avoid contact
with eyes and skin. Avoid creating and inhaling
dust.

Properties:

Additive: Barite

Part No.: 516.00257

Specific Gravity: 4.23

Form: powder

Color: gray/tan

How Packaged: 100-lb sk

Bulk Density: 135 lb/cu ft

Water Requirement: 2.64 gal/100 lb

Absolute Volume: 0.0284 gal/lb

Odor: none

Normal Range of Use in Wells:

Temperature: 80°F to 500°F (27°C to 260°C)

Concentration: up to 135 lb barite/sk of cement,
giving a maximum slurry weight of 19 lb/gal

Special Information:

Usage Restrictions: It takes a high volume of Barite
to weight slurries and requires extra water to mix.

Effect on Slurry Properties:

1. increases weight and the amount of water
needed for mixing

2. decreases compressive strength
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Ottawa Sand

Description and Primary Function: Ottawa Sand
(20-40 mesh sand from Ottawa, Ill.) is silicon diox-
ide of rounded graded particles. It is used to add
weight to cement slurries.

Interaction with Other Additives: It is compatible
with other cement additives.

Safety and Handling Procedures: Use normal pre-
cautions. It can cause mild allergic skin reaction in
susceptible individuals. Flush affected area with
plenty of water.

Properties:

Additive: Ottawa Sand (20-40 mesh)

Part No.: 70.43151

Specific Gravity: 2.63

Form: granules

Color: off-white

How Packaged: 100-lb sk

Bulk Density: 100 lb/cu ft

Water Requirement: none

Absolute Volume: 0.0456 gal/lb

Solubility in Water: @ 20°C, nil

Odor: none

Normal Range of Use in Wells:

Temperature: 80°F to 400°F (27°C to 204°C)

Concentration: up to 123 lb/sk to achieve a slurry
weight of 18 lb/gal.

Special Information:

Usage Restrictions: Sand has a low specific gravity
and should not be used where the slurry weight
must exceed 18 lb/gal.

Effect on Slurry Properties:

1. increases density, final strength, durability, and
slightly increases early strength
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Water Reduction using
Dispersants

Description and Primary Function: CFR-2 and
CFR-3 are unique additives used to reduce the vis-
cosity of cement slurries and improve their flow
properties. These materials reduce viscosity so
turbulent flow can be achieved at lower pumping
rates. Both materials are available as a powder or
liquid and can also be purchased with an antifoam
agent pre-blended into the powdered material.

Interaction with Other Additives: CFR-2 is not
recommended for slurries with salt concentrations
exceeding 18% by weight of water.

Safety and Handling Procedures: See Friction Re-
ducer chapter.

Properties:

Additive: CFR-2 and CFR-3 properties are listed in
Friction Reducer chapter.
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