
Scale Removal and Production Enhancement 
Chemical Engineering Solutions



Formation Treatment

SCS provides a broad range of high-quality and new innovated science based formulations 
to help and support oil & gas operating companies to meet their challenges through 
Chemical Engineering Solutions which are designed for:

 Scale Removal
 Production Enhancement

Chemical Engineering Solutions

SAHARA Chemical Solutions - SCS
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Scale Removal Operations



Scale – Most Common Types

 Barite (BaSO4)

–Generally formed when there is co-production 
of formation water (Ba2+) and injection water 
(SO4-)

 Calcium Sulfate (CaSO4)

–Generally formed in three main forms 
(Gypsum, Bassanite, Anhydrite)

 Iron Sulfide (FeS, FeS2)

–One of the hardest scale can be found in the 
oilfield with many different forms (7 forms)

 Calcite (CaCO3)

–Formed due to the presence of calcium ions 
and bicarbonate ions in the produced water

–Pressure changes may cause precipitation

Anhydrite

Barite

Calcite

Iron Sulfide
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Impact of Scale
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 Oilfield scale costs are high because:

 Drastic oil and gas production decline.

 Frequent pulling of down-hole equipment for 

replacement.

 Re-perforation of the scaling producing intervals.

 Reaming and re-drilling of the plugged oil wells.

 Stimulation of the plugged oil-bearing formation.

Scale Consequences
• Formation Damage

• ID Restriction

• Corrosion



Scale Dissolver Chemicals
SAHARA Chemical Solutions
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Texas A&M Accreditation
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TEXAS A&M Study
SCSR: Fluid Properties, Coreflood Studies, 

Corrosion and Compatibility Test 

TEST CHEMICALS: SCSR-01
Stimulation or 

Damage to different 

rock types

Compatibility of 

live/spent chemical 

with light/heavy 

crude oil 

Corrosion Profile 

of SCSR with L-80 

coupon



COREFLOOD STUDIES: 
Indiana Limestone

Significantly Straight Wormhole

CT image of limestone core after treatment

No Branching

Negligible Tortuosity
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COREFLOOD STUDIES: 
Dolomite
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CT image of dolomite core after treatment

Single, Straight & Enlarged Wormhole

Negligible Branching & Tortuosity

SCSR Reaction With Dolomite – Slow



CORROSION STUDIES 
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• L-80

• 24 hours
Coupon type & test 

duration

• In inches, L: 2.317, W: 1.013, H: 0.068 

• Weight: 19.1 g
Coupon specifications 

(0.5 vol % CI)

• In inches, L: 2.309, W: 1.015, H: 0.065 

• Weight: 18.3 g
Coupon specifications 

(1.0 vol % CI)

• 250°F

• 1100 psi
Temperature & 

Pressure

EXPERIMENTAL PARAMETERS

CORROSION STUDIES RESULTS

Corrosion rate < 0.05 lb/ft2 for 24 hours exposure time



COMPATIBILITY TESTS
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• Kinder Morgan oil – 0.82 g/cm3 at 73°F

• China crude oil – 0.95 g/cm3 at 73°F
Crude oil density

• Room temperature & pressure

• 24 hours duration
Condition I

• 500 psi and 250°F

• 2 hours after desired temperature 
Condition II

• 50/50SCSR/Oil ratio

EXPERIMENTAL PARAMETERS

CRUDE OIL COMPATIBILITYSCSR SOLUTION



COMPATIBILITY TESTS

11

Kinder Morgan Oil + Spent SCSR-01 (73°F and 250°F): 

SCSR and oil, oil miscible 
for 60 seconds, followed by 

rapid separation of two 
phases 

No asphaltene precipitation
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Conclusions
Coreflood Studies:

• Limestone – SCSR was able to stimulate the core. SCSR 
concentration in effluent sample is high, SCSR can be diluted 
further before injecting.

• Dolomite – SCSR was able to stimulate the core. SCSR can be 
diluted further before injecting. 



Bandera sandstone with permeability of 4 md was initially saturated with 10 wt.% 
Na2SO4, then 10 wt.% CaCl2 was injected to the core to induce CaSO4 scale 
precipitations. NH4Cl brine was then injected to the core as a preflush and to measure 
the damage permeability. SAG01 was then injected for  1 pore volume and the final 
permeability was then measured with NH4Cl brine.

SAG-01 Coreflood Studies for Bandera sandstone
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ICP analysis for the effluent samples.

SAG-01 Coreflood Studies for Bandera Sandstone
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ICP analysis for the effluent samples show the dissolution of CaSO4 from the presence of 
S and Ca on the effluent samples. It also show that SAG01 didn’t react with aluminum 
silicate minerals (Quartz, Clays) from the sandstone core where Si and Al concentrations 
were zero. 



Core flood Experiment 
Core flood experiment was conducted on dolomite core from Sanandres dolomite 
formation with anhydrite content of 30 wt.%.
Core initially saturated with 5 wt.% KCl brine and then the initial permeability was 
measured at 0.5 cm3/min. the initial permeability was estimated to be 0.23 md.

The system was heated up for 3 hrs. to 250 ℉. The pressure stabilized at 214 psi. 2 PV of SAG01 was then 
injected and effluent samples were collected every (1/3) PV.  SAG01 was then displaced with 5 wt.% KCl 
brine until stabilization at 60 psi.

initial permeability measurements

SAG-01 Coreflood Studies
Dolomite Core with Anhydrite Content
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The oven was turned off and the system left 
to cool down to room temperature then final 
permeability was measured.
Final permeability was estimated to be 1 md.
Permeability enhancement = 4.3.

CT scan analysis show a reduction of CT 
number in some spots which is an indication 
for anhydrite dissolution.
ICP analysis for the effluent samples show the 
dissolution of anhydrite not dolomite as the 
Ca ions concentration equals S ions 
concentration with no presence of Mg ions in 
the solution.SAG01 treatment

SAG-01 Coreflood Studies
Dolomite Core with Anhydrite Content
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CT scan analysis for the core after treatment.

SAG-01 Coreflood Studies
Dolomite Core with Anhydrite Content
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• Core flood results show increasing the permeability of the 
core to 4 times of its initial value and ICP results show 1:1 
calcium to sulfur concentrations and no reaction with 
dolomite.

• The second core flood shows that SAG-01 complete dissolve 
the induced calcium sulfate scale with no reaction with the 
sandstone core. 

Conclusions 
SAG-01 Coreflood Studies



SCS New Formulations 
Scale Dissolver Products Summary
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Scale Type SCS Scale Dissolver

Carbonate SCSR-01, SCSR-03

Iron Sulfide SCSR-02, SCSR-08

Calcium Sulfate SAG-01, SCSR-09 

Barium Sulfate SCSR-04, SCSR-05 

Strontium Sulfate SCSR-06

Vanadium Pentoxide, Trabzonite, 
and Siderite SCSR-07

Sulphur deposition SC-07New



Scale Dissolver Chemicals
SAHARA Chemical Solutions
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De-Scaling Key Attributes

 Providing High Dissolution Capacity

 No precipitation or harmful by-products

 High thermal stability

 Readily Biodegradable

 Minimum corrosion rates (below 0.05 lb/ft2)

 Good HSE aspects

 Increased production with minimal risk



Scale Dissolver Chemicals
SAHARA Chemical Solutions
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Improve Production

1836 0
2735

initial
production

Problematic
Production

Enhanced
Production

A-12
Barite Scale

BOPD

120 20
270

initial
production

Problematic
Production

Enhanced
Production

Belayem
Calcium Sulphate

BOPD

780
0

1800

Initial production Problematic Production Enhanced Production

A-13
Iron Sulphide Scale

BFPD

175

20

240

Initial production Problematic Production Enhanced Production

West Qarun WQ-18
Iron Oxide Scale

BFPD

150

40

190

Initial production Problematic Production Enhanced Production

West Qarun WQ-21
Calcium Carbonate Scale

BFPD

2000

600

2000

Initial production Problematic Production Enhanced Production

Pipe Line
Calcium Sulphate Scale

BOPD



Published Papers
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Scale Dissolver Chemicals



Scale Dissolver Chemicals
SAHARA Chemical Solutions
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Gemsa Pipeline

After cleaning Successfully 
retrieved about 500 drums 

deposits (Scale & 
hydrocarbon, sand, cement 

and chloride)

Blocks of Scale inside the line before the 
chemical job



Scale Dissolver Chemicals
SAHARA Chemical Solutions
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Formation Damage with Iron Oxide Scale (Sandstone formation)

Producers
Injectors

West Qarun Field

Case
P.I

(BBL/Day/Psi)

Fluid Rate

(BFPD)

Original 0.36 150

After

Damage
0.10 40

After 

Stimulation
0.46 190



Scale Dissolver Chemicals
SAHARA Chemical Solutions
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Calcium Sulfate and Calcium Carbonate Scale (Sandstone formation)



Scale Dissolver Chemicals
SAHARA Chemical Solutions
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Tubing Scale Removal for Iron sulfide Scale

Well # A13 (Nubia Sandstone Formation) Scale Problem 
Overview

A scale sample was taken from downhole at 
11,000 ft and an XRD analysis was made on 
it; results were:

Proposed 
Solutions

Scale samples and XRD results with all 
required data were delivered to four big 
service companies specialized in 
chemical solutions for consultancy

“NO WAY!”

This one couldn't dissolve 
more than 2%

“MILLING!”

Mechanical solution 
requires time and money

“SCSR-02”

A unique  chemical solution 

proposed by SCS



Scale Dissolver Chemicals
SAHARA Chemical Solutions

Permeability Enhancement for Injector Well# WARD JM B#31

BASA Oil Company USA

Challenge:
An obvious decline in the daily injection rate with noticeable 
increase in the WHP value due to very low permeability of the 
formation zone and formation matrix damage status that in 
need to a special chemical treatment.

Scale interpretation that has been done on water analysis and 
reports collected suggested that the mineral content of the 
Scale to be Barite scales. Super saturation condition has been 
indicated that lead to significant damage and subsequently 
much lower injection rate than calculated.

Solution:

SCSR-05 Chemical squeeze in the formation to

remove the target barite scale for permeability

enhancement through Bull Heading operation.

Treatment Results:
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Before After Gain

Water Injection Rate 1,223 bbl/Day 1,813 bbl/Day
48%

Injection Pressure 960 psi 960 psi

XRD results of the sandstone formation
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Thank You


