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EOR Produced Water Treatment for OpEx savings
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Key Results

• Saltworks completed a successful field pilot test desalting enhanced oil 
recovery (EOR) produced water at a live polymer flood field. 

• Key Results: 

⁻ Reliably desalted produced water over 30 day trial with >97% uptime. 

⁻ Produced water total dissolved solids (TDS) of 7300-9900 mg/L reduced 
to 1,600-1,800 mg/L while retaining >95% of residual polymer.

⁻ 2017 pilot testing showed polymer savings were up to 50% - offsetting 
and exceeding the cost of water treatment

⁻ Higher quality injection water produced with lower suspended solids, 
hardness, and salinity 
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Pilot Objectives

• Desalt produced water to improve 
hydrocarbon recovery and reduce polymer 
consumption for EOR

• Operate pilot on live produced water having 
variable chemistry and oil in water

• Inform full scale plant development with a 
field pilot; tracking performance, reliability, 
chemical consumption and energy use.

Product Water Specifications Target Pilot Result

TDS mg/L 1,500-2,000 1,590-1,800

Hardness % of Raw <50% 20%

Residual Polymer % of Raw >90% 95%

Recovery

System % 90% 88.4%*

RO % 88% 88%

Operations

Duration Days 30 30

Uptime % >95% 97%

*System recovery is impacted by inlet chemistry, which was 25% 
higher than projected, resulting in lower recovery
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Saltworks’ Desalination Process & Differentiation 

Xtreme RO

Electricity 

Produced 
Water

Product 
Water

Waste 
Brine

88-92%100%

8-12%

*Higher recovery and brine TDS can be achieved. This project was limited to 
avoid carbonate scaling. Acid dosing can increase recovery. 

Chemicals Parameter
Produced 

Water
Product 
Water

Waste Brine

TDS mg/L 8000 1700 65,000*

pH 7.5 6.7 7

Temperature °C 25 25 30

Calcium mg/L 47 9 227

Magnesium mg/L 17 3.5 102

Sodium mg/L 2910 520 17150

Bicarbonate mg/L 2840 597 4530

Chloride mg/L 3145 530 30,000

Carbonate mg/L 20 5 5

Polymer ppm 280 275 -

Saltworks’ Differentiators:
• Patented and patent pending process
• Unique RO membrane supplier partnership w/anti-fouling coating
• Process control to maintain & protect plant performance from irreversible fouling 
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Video Tour of Pilot

CLICK HERE!SALTWORKS TECHNOLOGIES

https://www.youtube.com/watch?v=ZT3jKxkrEw8&t=5s


Pilot Performance: Volumes and Uptime
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Pilot Uptime

• >20 m3 treated 
• 30 days, 24/7 automated 
• >97% uptime 

Downtime root causes: 
• 8/19: Internet loss. Operator 

not notified of alarm 
condition. 

• 9/8: air compressor failure
• Plant shut off automatically 

for self-protection
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Pilot Performance: Conductivity
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Conductivity over Pilot Duration

CIT-RO-2 RO Permeate CIT-BLD-2 Blended Product

Handheld: Raw Feed Conductivity Handheld: CRM Reject

Note: conductivity is proportional to salinity and TDS

Period of higher 
produced water 
salinity (~12 days)

Product water 
stable despite raw 
fluctuation
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Pilot Performance: Reverse Osmosis
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RO Membrane Performance Over Pilot Duration

DP-RO-1: Differential Pressure [psi] RO Salt Passage (%)

DP not increasing: 
Indicates no 
membrane scaling

Salt Rejection <0.4% and 
not increasing: Indicates 
no membrane degradation

Membrane autopsy 
underway to confirm no 
irreversible fouling
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RO Permeate Flow Rate over Pilot Duration

FIT-RO-1: RO Permeate Flow Rate RO Permeate Flow (Tank Level)

Note: Sensor 
is out of 
range below
0.378 LPM

• RO permeate flow rate levelled 
off at steady state after “break in” 
period
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RO Permeate Conductivity

CIT-RO-2: RO Permeate Conductivity [mS]

• RO Permeate Conductivity 
remained stable over pilot 
duration

Pilot Performance: Reverse Osmosis

SALTWORKS TECHNOLOGIES



Aug 20, 2019 Aug 27, 2019 Sept 5, 2019 Aug 20, 2019 Aug 27, 2019 Sept 5, 2019

Raw (S1) Raw (S1) Raw (S1)
Product 

(S6)
Product 

(S6)
Product 

(S6)

Total Dissolved Solids 8448 8749 7995 1589 1627 1801

pH 7.9 7.73 8.37 7.83 7.57 7.78

Total Suspended Solids 44 46 102 12 9 24

Barium 1.49 1.38 1.42 0.37 0.34 0.35

Bicarbonate 2740 3080 2760 517 554 677

Calcium 46.2 41 38.3 10.6 8.6 8.6

Chloride 2670 2660 2500 488 517 571

Iron 1.5 2.1 1.3 3.1 1.2 1.3

Magnesium 18.8 14.5 21.2 3.8 3.1 3.2

Sodium 2880 2870 2540 540 520 516

Sulfate 14 10 17 6 3 4

Polymer Concentration 297 262 272 283 259 321

Pilot Performance: Chemistry

Saltworks’ system can operate at higher inlet TDS and recoveries. Below data is specific to the pilot in question. 
Saltworks can project performance for other cases. 
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Pilot Performance: Chemistry

Average % 
Reduction

80% 80% 80% 81% 2% 75% 78% 0% 81% 68%

S1: Raw S6: ProductLegend:
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Pilot Acid Consumption

Normalized Acid, 30% HCl Normalized Acid 98% H2SO4

Pilot Performance: Chemical Consumption

Chemical
Pilot 

Consumption
(kg/m3 inlet)

Option A: HCl (30%) 2.578

Option B: H2SO4 (98%) 1.071

NaOH (50%) 0.076

Cleaning agent I 0.0006

Cleaning agent II 0.026

Antiscalant 0.010

Highest chemical cost: acid for 
carbonate scale management. 
HCl and H2SO4 were trialed. Acid 
anion remains in brine and is not 
re-injected (avoiding injecting 
sulfates into production wells). 
H2SO4 is lowest cost. 
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Economics 

Saltworks’ Oil & Gas Produced Water desalination plants are 
delivered As a Service on minimum 5 year contracts, with contract 
exit ramps available. 

Every case is unique. Costs are impacted by:
a) Capacity
b) Inlet TDS
c) Recovery goal
d) Electrical power cost
e) Location

Contact Saltworks at projects@saltworkstech.com with items (a) through (e) to run your case. 

CapEx, 57%

Opex: Energy, 
14%

Opex: 
Chemical, 10%

Opex: Labour, 
9%

Opex: Other, 
9%
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Summary

• Saltworks field trial of EOR-XtremeRO reliably desalted produced 
water over 30 day trial with >97% uptime. 

• Product water:

• TDS 1,600-1,800 mg/L 

• Retains >95% of residual polymer.

• Reduced Hardness and TSS

• 2017 pilot testing showed polymer savings were up to 50% using 
desalted water
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