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MI SYSTEMS
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HIGH RECOVERY CHALLENGES
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Energy Consumption Scaling
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Source: USBR Report. (2003). Desalination and Water Purification Research and Development Program Final Report No. 78.



ELECTRODIALYSIS REVERSAL
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SCALE FORMATION
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Low voltage: ion transport to boundary
layer balances transport through
membrane

High voltage: ion transport to boundary
layer is deficient

Managing ion transport is key to control
scale formation
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END® TECHNOLOGY
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Salt Rejection can be ‘tuned’ to application requirements to manage scaling if total removal not required.
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TRANSFORMING EDR
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* |on exchange membranes
e Electrical resistance
 Water permeability
* Permselectivity
e pH stability

e Membrane spacers
e Turbulent transport
* Pressure drop
e Scaling/Fouling

e Electrodes
* Activation Energy
e Corrosion

Certified to
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TRANSFORMING EDR
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e Combines critical elements of . ¥ END® Technology
electrochemical cells and » e Treatment System

electrodialysis reversal.

* END® Key Advancements:

» Dissimilar anode/cathode electrode
materials

e State-of-the art ion-selective membranes

* Proprietary membrane spacer geometry
and materials

¢ Advanced automation

Certified to
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END® TECHNOLOGY

COMPACT AND LIGHTWEIGHT

e Approximately 30 Ibs. and only 6 in. x 12 in.
SIMPLIFIED MAINTENANCE

e Push-fittings, Easy-to-Access Cells, and Modular Design
IMPROVED SAFETY

e Low voltage reduces operator risk during maintenance.
ROBUST OPERATION

e Multi-cell system design = Minimized Downtime

END® Cell Stack
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Certified to
NSF/ANS| 61-G & 372

SYSTEMS




BGNDRF PILOT
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Contaminan units— concentrstion

TDS mg/I 1165

Conductivity uS/cm 1766 |

Mg mg/I 11 .I ‘ Brackish Grot
504 mg/l 643 [~ i

e 5.5 m3/day installed capacity
e Operated 15 months




BGNDRF PILOT
4

“The END® system was able to achieve a higher recovery and greater
average conductivity reduction than the competitive system.”

. |ENo™  |Kiimietall
Conductivity Reduction 68-70% 55-60%

Hydraulic Recovery 91-92% 87-88%

Total Normalized SEC (Desal Only) 0.10-0.11 kWh/m3/mS/em  0.17-0.19 kWh/m3/mS/cm

L-L. Kirimi, L. Abkar, M. Aghajani, A. Ghassemi, Technical feasibility comparison of off-grid PV-EDR and PV-RO desalination systems via their energy
consumption, Separation and Purification Technology 151 (2015) 92-94.
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BGNDRF PILOT
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e Chemical usage
e Lower than RO due to reversal feature

e Builtin CIP for low maintenance

e Fully automated for low labor
requirements

e Compact footprint

Average Inlet Pressure (psi)

14.5

14

135

13

125

12

10

20

30

Days

40

50

®95%

60 70

SYSTEMS



PUSHING BOUNDARIES
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PUSHING BOUNDARIES
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CaS04 test with 20 min reversal and brine dump (2/2)
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END® TECHNOLOGY WHERE IT’S USED

END® Technology is used anywhere mineral
removal or concentration is required.

APPLICABLE INDUSTRIES
* Food & Beverage

e Mining

* Power

e Chemical Processing
(CP1)

e Qil & Gas

e Municipal Drinking and
Wastewater

e |ndustrial Process and
Wastewater

SOLUTIONS

Process Makeup
RO Brine Recovery
Boiler Feedwater

Cooling Tower
Makeup/Blowdown

Desalination

Zero Liquid Discharge

wi
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APPLICATION

CONVENTIONAL AFTER ADDING CORE;,,™
PARAMETER RO/NF CORE/,™ BENEFIT
- 0, _ 0,
RECOVERY 60-80% 90-99%+ UP TO 98%
REJECT STREAM 20-40% 1-10% WASTE REDUCTION
RO FEED No Impact to Product Water Quality RO PERMEATE
= . PRIMARY
FILTER DOSING RO SYSTEM
U.S. Top 50 Craft Brewery
Challenge: Operates a 65% recovery RO. Poor water ‘
utilization and rising sewer costs erode operating i

margins.

‘. - G &G J
Solution: COREg,,™, Powered by END® Technology, 0
reduces reject stream from 50 gpm to 2.5 gpm. -

[ N N N N N ]

Operates at 0.12 kWh/m3 with 566 mg/L TDS feed. RECOVERED
FRESH WATER

RO BRINE (CORE,™ FEED)

Result: Owner will see 18 mo. ROl and benefit from
increased sustainability and higher margins on 98.2%

overall recovery.

CORE;/,™ For Reverse Osmosis
POWERED BY END® Technology

(Click to show integration) el o iy



LEARN MORE

Magna Imperio Systems

TR
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é» FR b i . MI SYSTEMS
11302 Steeplecrest BIg\E Corpg_rgf%—leadquarters, X

Houston, TX 7/7065-5649
United States of America

Phone: +1 (832) 320-7372

E-mail: info@m-i-systems.com

Resources:

e \Water Online

* MI Systems on the Web

Industry Contacts:

cunrau@me-i-systems.com
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mailto:info@m-i-systems.com
https://www.wateronline.com/ecommcenter/magnaimperiosystems
https://www.magnaimperiosystems.com/
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