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INTRODUCTION

BARAD-658™ cement additive is a new cement additive designed to be used in a 15.6 ppg 
cement system according to the water requirement of 5.2 gallons of water per 94-lb sack of ce-
ment.  The additive offers enhanced filtration control while creating a low viscosity, easily mixed 
and easily pumped slurry.  This in turn will lower pump demands and allow for a more efficient 
placement of the cement into the annulus.  In laboratory testing the dispersibility of the product 
helped prevent the settling of cement within a setting cement column.  In addition, under sur-
face conditions, pumping times in the range of 4 hours have been recorded with the onset of 
compressive strength within 12 hours.  This indicates that amble pump time will be provided 
by BARAD-658 cement additive without an excessive set time for the cement.  These charac-
teristics make BARAD-658 cement additive suitable for use in water well annular cementing, 
squeeze cementing, well plugging, loss circulation treatment and wedge setting. 
 
During coring operations Resolution Copper frequently needs to cement a wedge downhole 
in order to divert the drill bit and create more coring opportunities.  A wedge was cemented at 
Res29H near Superior Arizona on December 5th, 2014 by a drilling company.  In the past, IDP-
381 has been used to good effect, but pump times (time to pump slurry volume) are usually in 
the 90 minute range with a compressive strength onset of 24 hours or more.  The BARAD-658 
cement additive slurry was found to be noticeably easier to mix and pump and acceptable com-
pressive strength was obtained before 24 hours.     

DOCUMENTATION OF LABORATORY STUDY

BARAD-658 cement additive has been designed to create easily dispersed cement slurries 
with excellent filtration control.  Table 1 contains data that was collected in the laboratory for a 
BARAD-658 cement additive cement slurry as compared to neat cement at the same density.  
Both slurries were prepared according to API RP 10B-2 using a high shear Waring blender.  
It can be seen that the BARAD-658 cement additive slurry has lower rheology throughout a 
range of shear rates compared to the neat cement system.  In addition, the treated slurry has 
a higher 10-minute gel strength and a much improved fluid loss at 30 minutes.  This indicates 
that the slurry will not lose free water to the formation during placement and, once placed, will 
remain uniformly suspended until the cement fully sets.      



A CASE STUDY: New Product Introduction

lb/gal 15.636 15.604
cement, % BWOC 100.0 100.0
BARAD-658, % BWOC 0.0 0.8
water, gal/sack 5.2 5.2
total, gal/sack 8.8 8.9

3, rpm 19.0 7
6, rpm 27.0 9
100, rpm 73.0 35
200, rpm 96.0 63
300, rpm 115.0 91
200, rpm 96.0 69
100, rpm 74.0 41
6, rpm 22.0 18
3, rpm --- 20

10 sec, lb/100 ft² 15.0 15
10 min, lb/100 ft² 41.0 61

7.5 min FL, mL 100 mL,
76 sec

7.0
30.0 min FL, mL 17.0

Table 1: BARAD-658™ Cement Additive Slurry Data 
Collected in the HIP R&D Laboratory
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FIELD TRIAL BACKGROUND

During coring operations, Resolution Copper frequently needs to cement wedges down hole in 
order to divert the drill bit and begin another core hole out of existing casing.  In this segment 
of the hole, the wireline core rig parted the HQ Rods and left them in the lower section of the H 
Hole. It was decided to run an HQ Sleeve over the HQ fish and then set a plug and NQ wedge 
to bypass the lower abandoned section of the H Leg. The cement slurry is then pumped through 
the drill rods into the target interval in order to fix the wedge in place and guarantee a specific 
kick-off angle for the new core hole.  

IDP-381 has received extensive use by Resolution Copper as a cement filtration aid.  Filtration 
control is important to ensure the proper volume of slurry is placed into the hole without loss of 
the water phase to the formation.  This also prevents any flash-setting of the cement during ac-
tive pumping operations before the entire volume is placed.  Without the use of an additive, neat 
cement slurries have no ability to form a filter cake and prevent fluid loss.  IDP-381 works very 
well in this capacity but also leads to high viscosity development.  When high pressure pump 
equipment is not available, lengthy pump times are associated with highly viscous cement slur-
ries.  Also, IDP-381 slurries are noted for having extended onset of compressive strength once 
placed.  Until the cement sets and provides this strength, no furthered well development is pos-
sible.  Both of these features consume valuable rig time that could be used to complete the job 
faster.

Onsite fluid testing is always required in order to ensure that optimal fluid properties are achieved 
with the field mixing conditions.  Unlike bentonite based grouts, where high levels of shear are 
avoided at the surface, a cement slurry needs extensive shear in order to water-wet the cement 
particles, and allow for a more complete interaction with the additive package.  Fluid testing is 
needed to determine if the slurry is at the target viscosity (< 120 cP at 300 RPM) and that fluid 
loss is acceptably low (< 20 mL/30 minutes).  Also, a high 10-minute gel strength (> 30 lb/100 ft2) 
is needed to help predict if settling of the slurry is going to take place.  Finally, samples should 
always be collected at the surface in order to track the formation of shear and compressive 
strength and to further monitor the formation of any free water or settled solids.        
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DOCUMENTATION OF FIRST FIELD TRIAL

The drilling company used a CP50 wire line core rig to core HQ, NQ and BQ size core holes.  
A BQ stinger was attached to NQ drill rods and lowered to 1-2 feet above the NQ wedge set at 
4570 ft.  A Honda WT30X Trash Pump was used to mix cement, operating between 2000 RPM 
and 4000 RPM.  The hole was pre-flushed with 400-600 gallons of fresh water.  The slurry was 
prepared by first measuring out 37.5 gallons of water into a custom made cement mixing tank, 
and adding 180 oz of compacted BARAD-658™ cement additive powder (5.6 lb).  After 15 min-
utes of mixing 15, 47-lb bags of Phoenix Type I/II/V cement was added to the additive solution 
and mixed for 30 - 40 minutes.  This yielded approximated 73.5 gallons of slurry.  The pump 
time for the slurry was approximately 45 minutes.  Following the slurry, 5-10 gallons of water 
was pump to flush the equipment.  Two rubber plugs were inserted through the cementing head 
followed by 1068 gallons of fresh water.  This placed the cement 307 ft back from the top of the 
NQ wedge. 
 
As detailed in Table 2, a sample of the cement slurry was collected and tested for viscosity, gel 
strength, density and fluid loss.  Compared to Table 1, the cement slurry had 40% higher vis-
cosity than when prepared in the laboratory, and over 3 times greater filtrate volume.  These 
performance gaps are likely the result of the very low shear mixing used at Res29H.  As noted 
above, the greater the amount of shear, the better the cement additive will react with the ce-
ment particles, and the greater the benefit from the product.  It is therefore difficult to quantify 
the degree of benefit achieved in this trial.  Testing would have to be performed on an untreated 
cement under the same mixing conditions.  Another factor would be the temperature of the mix 
water at 53° F.  Lower temperatures could potentially inhibit the yield of the additive. 

The ASTM designated water requirement for a Type I/II Portland cement is 5.2 gallons per 94-lb 
sack (46% by weight of cement (bwoc)).  With 705 lb cement mixed into 37.5 gallons of water, 
the theoretical density would be 15.8 ppg.  A density of 15.3 ppg was measured on location, 
indicating a small amount of extra water must have been added to the slurry before sampling.  
This is only a 2% error from the ideal ratio, and should be well within the density requirement 
for compressive strength.  A sample of the slurry was kept at the surface and was found to have 
achieved some degree of compressive strength at atmospheric conditions after 8 hours.  Con-
sidering a downhole temperature of 100-150° F, it is likely that the pumped cement achieved this 
even faster and had a greater degree of strength after the same time interval.          

Fann 35 Readings
600 RPM 282
300 RPM 127

gel (10 sec), lb/100 ft² 23
gel (10 min), lb/100 ft² 60

filtrate, mL/30 min 53

density, lb/gal 15.3

Table 2: Slurry Fluid Properties
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CONCLUSION

Although the slurry properties collected for the trial were significantly different from those in the 
laboratory, the driller’s impressions of the product were highly favorable.  The 45 minutes of 
pump time compared very favorably to the 90 minutes that is usually required.  The entire crew 
remarked about how smooth and fluid the slurry appeared, and how easily the pump was able 
to operate.  After 24 hours, the driller began to drill through the cemented section and remarked 
how hard the cement was compared to the normal system.  

These two observations represent potential time and cost savings to the driller/contractor using 
BARAD-658™ cement additive.  A shorter pump time means less time placing the cement.  A 
rapid onset of compressive strength means less downtime for the crew and the rig.  One possible 
setback for the product was a significant thickening of the drilling fluid following the drilling of the 
wedge.  It appeared as though the fluid had contacted some contaminants and the driller thought 
this might be from the cement.  It was noted that some contaminated water may have seeped 
from the abandoned “H” leg of the hole and found its way into the “new H” leg during drilling.  
There is no known incompatibility between BARAD-658 cement additive and bentonite apart 
from the well-known issues arising from the mixing of bentonite and Portland cement.  Since the 
trial on Res-29H another cement wedge has been set in the same area using BARAD-658 ce-
ment additive without any compatibility issues noticed.  


