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Outline

* lon exchange chemistry and process

e Downstream Process improvements
— Coagulation
— Membrane filtration

e Case studies
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How it works: lon Exchange Chemistry
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In a salt solution, ion
exchange is reversed
and DOC is replaced by
chloride ions.

In raw water chloride ions on the
resin surface are exchanged for
negatively charged humic and
fulvic acids (DOC).
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MIEX® Resin = Magnetic lon EXchange

NSF Standard
61 certified

©

. /
Magnetic IX bead

(~180 micron size)
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MIEX DOC Resin Selectivity

DOC (most preferred ion to remove)
Chromate
Phosphate
Perchlorate
Sulfate
Carbonate
Bromide
lodide
Arsenate
Nitrate
Chlorate
Hydroxide
Bromate
Nitrite
Chloride
Bicarbonate
Fluoride
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MIEX® High Rate Process Description

Treated Water
Reactor Vessel (to filter)

(3-4 min contact)

Fresh resin to reactor

Resin to regeneration

Raw Water —=)>

V\ZS(S)EOI?);EG p— T 9 Resin Regeneration

throughput) Vessel
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Process Position in Conventional Treatment Train |

\ Reduced Coagulant Demand '
& Sludge Volumes |

Conventional Sedimentation

Coagulant
Addition

y
—
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Inclined Plate or Tube
Settlers

Clearwell
ﬁ% iaiated

Dual Media

Filter Reduced chlorine

demand
Sand Ballasted .. .
r I— for disinfection

RAW WATER

Flocculation

MIEX® Process

Reduced solids loading
on filters

\ Dissolved Air Flotation J
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Process Placement in Membrane Treatment Train |

Reduced solids and dissolved
organics loading

MF or UF
Membranes

—> Disinfection/
Clearwell

MIEX® Process Reduced backwash frequency
And waste volume
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DOC Removal Benefits Coagulation

e Coagulant dose is reduced by 30-80%
o Softening chemicals are reduced ~ 25%

e Coagulant choice is broadened

— Typical results allow PWS to use any coagulant
downstream with excellent NOM removal

Eliminate or reduce polymers as secondary
flocculants and filter aids

Floc structural characteristics (size, strength, and
settling rate) are significantly improved?

Darvis, et al Journal AWWA, January 2008
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Coagulation

Floc forms faster and stronger
Floc remained large even after shear rates of 100rpm

Floc Is more dense '~
Fe 15 mg/L MIEX® + Fe 7.5 mg/L |

- ’1 7
Albert | ' *

Raw .

water j
=

Humic
acid
solution

Jarvis, et al Journal AWWA, January 2008



DOC Fractions Removed with Alum and MIEX® Resin \

\

| 40E0

3.5E-0

e Raw Water

e Alum (90 mg/L)

o MIEX Pre-Treatment

e Alum (30 mg/L), post-MIEX

Ground Water

Wanneroo, WA

DOC = 9.5 mg/l
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Benefits of Improved Coagulation

 Reduced particle counts by 10 fold in settled
and filtered water?! |

* Reduced settled water turbidity
* Reduced filter backwash frequency

» Less alkalinity consumed by treatment
— Reduce or eliminate pH adjusting chemicals

 Reduce sludge by 20-60%
* Improved Taste of water

1 Observed in two studies, Philadelphia and Cranfield University
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DOC Removal Benefits Membrane

Filtration
e Improves flux rate ~30%

» Reduces membrane fouling
 Reduces CIP frequency |
« TMP Is reduced and more stable

 Reduces reject water quantity

« Membrane life is expanded

* Recovery of membrane flux following
cleaning is improved
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Micro and Ultra Filtration |
e No or reduced solids waste to deal with "1
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Bacashing of this ultrafiltration membrane indicates a significantly reduced

solids loading for MIEX® pre-treatment (right) compared to in-line coagulation
(left).

Using MIEX® may eliminate coagulants but if not will significantly reduce the dose




Saskatchewan Pilot

e Treatment process: 40 to 55 GFD
 Raw Saskatchewan Water (SW)-MIEX® to Pall™ MF unit

*acsaSkatchewan
|

MIEX® Pilot Plant

Treated Effluent

Flux (J) = 40-55 GFD ~
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Saskatchewan —
MIEX®/Membrane Pilot Data

CIP 2% Cly, 2% Cly 500 mg/L., Cly 500 myg/L.
Cl: ERM 500 Caustic followed by 1% Ciric EFM - EFM
mg/L 2% Citrie

T0

30

25
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Flux at 20°C

Feed Turbidity (NTU); Trans Membrane
Pressure (psi)
w o

118 mir 118 18 1110 11 1z 1113 1114

« MIEX Treated TMP -+ Flux at 20C




Pilot Results Summary

 Effective daily chlorine EFM cleans — TMP
recovery with MIEX® pretreatment

e Chlorine EFM not effective with raw water

e Higher sustainable flux (up to 55 GFD)
compared to raw water (up to 40 GFD)




City of Vallejo, CA—Green Valley WTP

Salt Saturator

1T MGD MIEX

Waste Brirne Tarnk



