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Differentiated Technology
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FIGURE 1. Schematic representing the development of a

concentration polarization boundary layer (CPBL) and subsequent
fouling of a membrane during a cross-tlow filtration.
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High Pressure Brine l
50%

e Most experts agree that RO is the future of desalination.

e Excess pump pressure needed to overcome brine osmotic
barrier.

> BRIFBRANES

e High flux head elements foul, low flux tail elements scale.

> AImiESEE R EIRIRES TR (EK 2B A13)

e Recovery per stage is limited - complex expensive multi-
staging necessary for high recovery.

> [EINERZIR ; —AFEE3 54RO - [BIULER A BE>85%

e Energy recovery devices needed in high pressure brine strea

> EXEAFTLZERESERERD/ERI

e No significant advances in RO process design since the 1

> HTFERRORBEEED
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C - .Desalitech®
ase Studies

Coca Cola, brackish well water to ingredient water

» Startup mid 2014
> 93% recovery and 95% recovery guaranteed and met

»“The Desalitech systems performance demonstrated
that it can run at very high recovery rates under very

(Wf\/ high TDS water, with little or no fouling over time.”



Case Studies
 MidAmerastel

Partner

Application
Industry
Customer
Challenge
Solution
Impact

ROI

Site pictures

Water Street

Wastewater Reuse
Near Zero Liquid Discharge

Steel processing

Steel mill was hauling 60,000 gallons of rod mill
and melt shop wastewater per day at a cost of
about $12,000/day or S3M/year

ReFlex 50 + pre treatment, recycling wastewater
at 90-93% recovery

Waste generation reduced by 90%, saving more
than $10,000/d while serving as a new water
source

ROI < 2 year
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Veolia. Approved by CH2MHill & Jacobs

Process / Boiler Water Makeup
Mission Critical Application for the plant

Food & Beverage

$152M margarine plant expansion required reliable
makeup water. Competing RO would have wasted
S850K/year in water costs

2 X ReFlex 300, purifying tap water at 90-95%
recovery & <20 ppm TDS permeate

Saving up to $470-650K/year. Reduced
environmental footprint & achievement of corporate
sustainability goals

ROI < 2 year
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BRI LA B HEKKE FE/KKE R B | 3 JFE It
20
500 m3/day, E[1fZ United 6000 ppm TDS TDS<300ppm FEEK [EU s
2013525% Phosphorous | ,250 ppm COD | Min. 90% EHE
Ltd.(ZEZEE | ,1000 ppm
R hardness
2180m3/day, | ZEE HoK 90%(fH%ROE | &i&25% ROE/KE
201458% U.S. Pulp and 75%) MR R
Paper =
Manufacturer
820m3/day, | LAGAI] 7K TDS: 250 ppm e NN
201258 55¢ Sedom TDS: >4000 ppm | 80%(EH RO BXF7K
2013F <50%)
i
180m3/day, CHS/YWT - 91%(J5 £582%), | 4488 280kw; 48 5k A [%(K93%( | #lE/ A4
2013585% » Israel TDS: 5-20 ppm BE -~ BK - BKERK - | ZKERHK
Tﬂfﬁaﬁﬁi&zﬁﬁﬂﬁi)
*FUK B KR/ KR A >
USD 2.64/m3)
336 m3/d Layne FE7K 93% 0.6 kWh/m3, & 835% BE A RO
Christensen - | TDS 1,055 ppm AHCEEERY
Phoenix, AZ CCD&%1
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SERK Steel and Wire EKEEE AT | (EHER)
KETE
uSD10,000
3270m3/day, B/ 90%, TDS: 6ppm | 90%(EHERO[0] | #:850.37kw/m3
201458 1% W2 Fy80%) > £
HIFEK
378m3/day
BEHIE35%
FEATE

USD500,000



http://www.desalitech.com/

FTEER ADesalitech#y SWRO-CCDH#4H
E MIRFEUE MBEFELLER:

%“\

ROk -

B#EROMEAHFE 28 FH — EZRO(3 stage)

ELE R AIRO

Table 2 — Field and Model Data for SWRO-CCD and Conventional RO Processes

SWRO-CCD Conventional RO Conventional RO
Measured Model, 3-Stage, Model, 3 Stage,
Performance SWRO-CCD Model Permeate Throttled Inter-stage Boost
Membrane Type ESPA2 MAX ESPA2 MAX ESPA2 MAX ESPA2 MAX
Permeate Flow, m>/h 35.0 35.0 35.0 35.0
Recovery 88% 88% 88% 88%
Overall Avergage Flux, Imh 26.8 26.8 26.8 26.8
Supply Pressure , bar 2.0 2.0 2.0 2.0
1st Stage Fresh Feed Flow, m>/h 35.0 35.0 39.8 39.8
1st Stage Membrane Feed, mafh 70.8 70.8 39.8 39.8
1st Stage Module Recovery 49% 49% 51% 51%
1st Stage Permeate Flow, mafh 35.0 35.0 20.2 20.2
1st Stage Brine Flow, malh 35.8 35.8 19.6 19.6
1st Stage Brine Pressure, bar 11.1 9.9 20.7 14.5
1st Cycle Feed Pressure, bar 12.0 11.3 = =
Last Cycle Feed Pressure, bar 20.0 19.4 = =
Average Feed Pressure, bar 16.0 15.4 22.8 16.6
Differential Pressure, bar 0.92 1.4 1.1 2.1
1st Stage Average Flux, Imh 26.8 26.8 27.4 27.4
2nd Stage Boost Pressure, bar — — — 0.0
2nd Stage Feed Pressure, bar — — 20.5 14.5
2nd Stage Brine Flow, m>/h — — 8.8 3.8
2nd Stage Average Flux, Imh — — 26.3 26.4
2nd Stage Recovery — — 55% 55%
3rd Stage Boost Pressure, bar = = = 6.2
3rd Stage Feed Pressure, bar = = 19.2 19.1
3rd Stage Average Flux, Imh = = 24.8 24.7
3rd Stage Recovery — — 47 % 45%
HP Pump Efficiency 55% 55% 55% 55%
CP Pump Efficiency 45% 45% — 45%
specific Energy, kWh/m? 0.77 0.76 1.19 0.93
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Process Comparison Matrix

Per 1,000 Gallons of Permeate Two Stage Three Stage ReFlex RO
Maximum Recovery 75% 85% Up to 98%
Brine Waste Flow (gallons) 333 176 75
Excess Feed Flow (gallons) 333 176 75

5 Year Cost of Ownership $3.81 §2.53 $1.61
Annual Savings with ReFlex RO $337,392 $141,091 X
Standard, Off Shelf Components Yes Yes Yes
Recovery Guarantee No No Yes

“Based on U.3. average power, water supply and sewage costs for a 300 gpm system with a feedwater TDS of 1,500 ppm.
*ReFlex projections based on typical reported recovery rates of 93%.
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Applied and Osmotic Pressures

CCD-RO##H LURKTEI=IE A EIULE - mIEFIAH 2 ERRO

Single Stage RO; Single Pump

Osmotic Pressure

2-Stage RO; Interstage Pump

10 25 50 73 100
RECOVERY



2510% HYRGEHET A /K (HEZ/KIE DLPFDRE L HEPE, plug flow desalination) >
90%HYHFE 2R EAfEER (LLCCDFE = HE{E, closed circuit desalination)

Table 1
Energy consumption of 8ME4 REIM-I Unit with feed conductivity of 6800 mS/cm and system recovery of 80%
Pump m®/h bar % Eff kKW %-hour Effective Data
kW kWh,/m?
HP! 24 4 15.57 60 17.59 100 17.59 0.72
CP 249 0.72 45 1.11 100 1.11 0.05
BRP? 0.0 0.70 40 292 12 0.35 0.01
Ailr compressor” 2.00 15 0.30 0.01
Miscellaneous® 1.00 100 1.00 0.04
20.35 0.83

'The listed pressure is the difference between inlet and outlet of pump.
The pump was operated 6.7 times per hour, each time for 1.1 min.

‘The compressor operated 15% of the time with power supply of 2.0 kW.
*Anti-Scalant pump, Control board, Lights, with AC unit turned off.
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Fig. 6. Permeate flow on time.
Fig. 3. Pressure variations on time.
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Fig. 7. Modules inlet and outlet flow rates on time. Fig. 9. Recycled concentrate and feed conductivity on time.
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Fig. 11. Pressure variations on time.
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FitiZEBIHEE: (reference: CCD-RO-ERE5RAR-Desalitech)

JRIK:#E KA E MR 7K (brackish water) - B #E/KEEE 77 5l %5a)6,800us/cm, & b)4,000
us/cm

ROTE4H: BB Fr8x 8”ROEAH (5 x4 x ESPA2+ME1F) - 3K O/ /KO F17ER - ROBAHER
FACCD A #t (closed circuit desalination) - BEBEIRE/K O LIENEMEEKEGHNE
I

Bl = 43 Bl %52)80% K b)88% -
KRENEZTEBREIM-| - BEEK - EESEX -

= 1K %6,800 us/cmfF - [BIUILERE80% - BEB1ILMH - EK524.4m3/hr - EIKF1T
BEEA625 us/cm - ROEKEBE N E11-22 bar(F1917.7bar) - EKSERIRBNEELN A
55% - #8LEBEFE (overall specific energy consumption)Z30.83 kw-h/m3ZE K

= 7K 754,000 us/cmfs - [l R Z88% - B=/27LMH - E/KA&35m3/hr - E/KFEIHE
B E 5482 us/cm - ROZEKBE NEEE12-21 bar(F1916.2bar) - EK S BRIRBMEEN 5
60% - #aLEH %%(overall specific energy consumption)#50.81kw-h/m3ZE K

ZmaallEEEENIEE (anti-scaling agents)

KREAFOLEEDEBE _— F(22011FEKpaperigFR~a1k) - E/KiEBi#8400,000m3 - EK
BEEEENR1,300us/cm - HLELI®5INegev il E B HK -

SEBE:MPEBEKE - B94.1% - 55¥61.85 kW-h /m3ZEK, B=13LMH, EKSE
5% 8 (high pressure positive displacement pump)XBE& %85% - ENBEXI30% (L& EH &N
BEac B B RROMABLLE)
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_ 6800 us/cm 4000 us/cm
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1512 /EE ) bar 17.7 16.2
Bl =% 80 88
@= LMH 19 27
EIKZE m3/hr 244 35

2 kw-h/m3 0.83

= B RHREE 55%




CCD-RO#AE Bk
EIK=: 11 - 255 m3/hr(RERE AR M




Average Permeate Flow 72,000 gpd 144,400 gpd 216,000 gpd 288,000 gpd
50 gpm 100 gpm 150 gpm 200 gpm
11 m®/h 23 mé/h 34 m®/h 45 mé/h

Maximum Permeate Flow 108,000 gpd 201,600 gpd 273,600 gpd 403,200 gpd
75 gpm 140 gpm 190 gpm 280 gpm
17 m®/h) 32 m®/h) 43 m?/h) 64 m®/h)

High Pressure Pump
Motor Power and Type
Design Flow Rate
Design Boost Pressure

20 HP (15 kW) TEFC
68 gpm (16 m®/h)
297 psi (21 bar)

40 HP (30 kW) TEFC
132 gpm (30 m®/h)
377 psi (26 bar)

60 HP (45 kW) TEFC
182 gpm (41 m®/h)
348 psi (25 bar)

60 HP (45 kW) TEFC
227 gpm (52 m®/h)
235 psi (16 bar)

Circulation Pump
Motor Power and Type
Design Flow Rate

4 HP (3 kW) TEFC
101 gpm (23 m®/h)

10 HP (7.5 kW) TEFC
194 gom (44 m®/h)

20 HP (15 kW) TEFC
308 gpm (70 m®/h)

25 HP (18.6 kW) TEFC
396 gpm (20 m®/h)

Design Boost Pressure 30 psi (2 bar) 30 psi (2 bar) 30 psi (2 bar) 30 psi (2 bar)
LU refrle JU Refle 2ol kefrle 500U kRefrle yOU
Average Permeate Flow 432,000 gpd 648,000 gpd 863,000 gpd 1,294,474 gpd

300 gpm 450 gpm 600 gpm 200 gpm
68 m®/n 102 m®/h 136 m®/h 204 m®/h
Maximum Permeate Flow 504,000 gpd 807,000 gpd 1,008,000 gpd 1,614,000 gpd
350 gpm 560 gom /00 gpm 1,120 gpm
79 m®/h) 127 m®/h) 159 m®/h) 255 m?®/h)

High Pressure Pump
Motor Power and Type
Design Flow Rate
Design Boost Pressure

100 HP (75 kW) TEFC
341 gpm (78 m®/h)
271 psi (19 bar)

150 HP (110 kW) TEFC
487 gpm (110 m®/h)
200 psi (14 bar)

200 HP (150 kW) TEFC
650 gpm (150 m?®/h)
210 psi (15 bar)

300 HP (220 kW) TEFC
9?74 gom (221 m?®/h)
200 psi (14 bar)

Circulation Pump
Motor Power and Type
Design Flow Rate
Design Boost Pressure

25 HP (18.6 kW) TEFC
528 gpm (120 m®/h)
30 psi (2 bar)

37.5 HP (27 kW) TEFC
595 gpm (135 m®/h)
30 psi (2 bar)

50 HP (37 kW) TEFC
794 gpm (180 m®/h)
30 psi (2 bar)

75 HP (55 kW) TEFC
1190 gpm (270 m®/h)
30 psi (2 bar)
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CCD-RO%4H AHe-Z=H!

One (1) ReFlex 100 RO systems

Cartridge Filter housing w/ 1 J nominal rated PPL wound cartridges
Pressure Vessels - Fiber Reinforced Polymer (FRP), 8”diameter
High Pressure pump - vertical multistage centrifugal w/ VFD
Circulation pump - vertical multistage centrifugal w/ VFD

All manifolds, piping, valves, and instrumentation

PLC/HMI control panel

Factory skid mounting on a structural steel frame

Engineering support detailed design phase, construction, and
startup

ONOOAEOGN =

System warranty Z 4 (%[
Performance guarantee MgE{RE

3. Lifetime technology license

N =
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CCD-ROMEAH BoimbdsEis

» A7 HE:Siemens S7-1200, Unitronics (or equal), AB optional
» ROME:ZEFol{HERMMmE

» JERER: FRP or 316SS

» = /EZRH:Grundfos, Goulds, or equal

» ESHI{E=3:ABB (or equal)
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Membrane elements ROFE o1

Feed Tank #E/K1&

Booster (feed) Pump #£7K3RH

Automatic Permeate Flush B #)EKdE

Permeate pH/ORP Z7KPH/ORPE: &

Clean in Place (CIP) System

Anti-scalant injection system #7135 02z

SMBS injection system (Sodium MetaBiSulfite PR & J1Z%)
Acid injection system fJ1#&

Caustic (post) injection system &R

RealiteQ™ Remote Monitoring / Control 3=l &5 12

Control Panel UL certification 5l 88ULZRRE

AB MicroLogix 1400 PLC & PV6+ 1000 10” HMI A#/ 7 HE
Factory skid mounting on a 304L SS structural steel frame A 22
Lot Stainless Steel leveling feet T #&7K S22 il

Conductivity (TDS) Analyzer (high pressure circ.) E&



CCD-RO#4H Value Proposition

MAXIMUM
RECOVERY @
=

i

U o1

75% 35%

Reduction in water Reduction in energy New level of flexibility Increased reliability
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