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MBR Membranes SpecificationsMBR Membranes SpecificationsMBR Membranes Specifications
Units Kubota       Zenon           Mitsubishi       

Commercial Designation ---- Type 510 ZW 500 D Sterapore HF
Membrane Classification ---- MF UF MF
Membrane Configuration Vertical Vertical Horizontal
Approx. Size of Element (LxWxH) mm 490X6X1000 1930X711X229 886X606X1483
Number of Sheets per membrane cassette --- 100 ------ ------
Number of Fibers per membrane cassette ----- ----- ~2700 ~1820
Inside Diameter of Fiber mm ----- 0.75 0.35
Outside Diameter of Fiber mm ----- 1.9 0.54
Length of Fiber m ----- 1.7 3.24
Active Membrane Area (MBR Pilot) ft2  (m2) 1721 (160) 720 (67) 1076 (100)
1 Flow Capacity (MBR Pilot) gpm 17.6 7.5 9.2
Flow Direction --- outside - in outside - in outside - in
Nominal Membrane Pore Size micron 0.4 0.04 0.4
Absolute Membrane Pore Size micron ----- 0.1 0.5

Membrane Material/Construction ---
chlorinated 

polyethylene; 
flat sheet

proprietary/      
hollow fiber

polyethylene/ 
hollow fiber

Recommended Design Flux gfd (L/h-m2) 14.7 (24.9) 15 (25.4) 12.3 (20.8)
Standard Testing pH range --- 5.8 - 8.6 5-9.5 2-12
Vacuum Pressure for System psi (bar) <3 (<0.2) <11.9 (<0.8) <5.8(<0.4)
1 Flow capacity based on MFG recommended design flux and active membrane supplied 

with pilot unit.



Desalting Membranes SpecificationsDesalting Membranes SpecificationsDesalting Membranes Specifications

Units Saehan Saehan Hydranautics Osmonics
Commercial Designation --- RE 4040-BL RE 4040-FL LFC3-4040 HL-4040FF
Membrane Type 1RO 2RO 2RO NF
Active Membrane Area ft2 (m2) 85 (7.9) 85 (7.9) 85 (7.9) 88.5 (8.2)
Membrane Material --- Polyamide (TFC) Polyamide (TFC) Polyamide (TFC) Polyamide (TFC)
Operating pH Range --- 3-10 3-10 3-10 3-10
Max. Feedwater Turbidity NTU <1 <1 1.0 <1
Max.Feedwater SDI15 --- <5 <5 <5 <5
Max. Operating Temperature oF (oC) 113 (45) 113 (45) 113 (45) 113 (45)
Free Chlorine Resistance mg/L <0.1 <0.1 <0.1 <0.1
Specific Flux @ 25 deg C gfd/psi 0.20 0.15 0.10 0.27
Max. Operating Pressure psi (bar) 600 (40) 600 (40) 600 (40) 600 (40)

1 Low Pressure RO; 2 Fouling Resistant RO



Raw Wastewater       Raw Wastewater       ✓✓ ✓✓ ------------ ------------

Advanced Primary     Advanced Primary     ✓✓ ✓✓ ✓✓ ✓✓

Flux, gfd               Flux, gfd               14.5                15                 22                114.5                15                 22                155

HRT, hrs                     HRT, hrs                     5.7                  5.0                2.0               2.85.7                  5.0                2.0               2.8

SRT,  days                 SRT,  days                 2020--60 60 1111-- 24            1824            18--20          2520          25--30   30   

MLSS, g/L                  MLSS, g/L                  99--1212 99--16               1016               10--12          1012          10--1212

US Filter    Kubota    Zenon    Mitsubishi  US Filter    Kubota    Zenon    Mitsubishi  

MBR Pilot Operating ConditionsMBR Pilot Operating ConditionsMBR Pilot Operating Conditions



RO Operating ConditionsRO Operating ConditionsRO Operating Conditions

Testing Phase Membrane Feed Source Biofouling
Control
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(gfd)
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Zenon and
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Saehan
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Zenon and
Mitsubishi MBR
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Zenon and
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Zenon MBR System, Point Loma
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MBR Organic RemovalMBR Organic RemovalMBR Organic Removal

Zenon MBR System, 2003 - Point Loma
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Hydranautics LFC3 Membrane, 2002 - Point Loma
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Saehan RE4040 FL Membrane, 2003 - Point Loma
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RO Water Quality DataRO Water Quality DataRO Water Quality Data

Paramater Units RO Feed RO Permeate
Conductivity micromho 2,620 117
Ammonia-N mg/L 0.8 0.3
Nitrate/Nitirite -N mg/L 18.9 4.80
Nitirite -N mg/L 0.034 0.01
TKN mg/L 0.99 ND
Ortho-Phosphate-P mg/L 0.53 ND
UV 254 cm-1 0.139 0.007
TOC mg/L 6.6 ND
Total Hardness mg/L 424 3.38
Alkalinity mg/L 75 5.63
*Values shown are median of measured values throughout testing.



EDC/PCPPs Analysis EDC/PCPPs Analysis EDC/PCPPs Analysis 

• Sampling was done Phase II Testing (Zenon and
Mitsubishi MBRs) 
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analyzed by two different laboratories 
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flux of 12 gfd feed water recovery = 75% 
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Cost Items: Ditch + MF and MBRCost Items: Ditch + MF and MBRCost Items: Ditch + MF and MBR
Capital Costs Ditch + MF MBR
Headworks X X
Screening Facility (0.8 mm) X
Secondary Treatment (Oxidation Ditch) X
Chlorine handling, storage and metering X X
Operations-laboratory building X X
Maintenance Building X X
Microfiltration Unit X
MBR Process Costs (e.g. Basins, Blower and 
Pump Building, Mech.) X
MBR Membrane System X
O&M Costs Ditch + MF MBR
Personnel X X
Power X X
Spare Parts X X
Chemicals X
Sludge handling and disposal X X
MBR Membrane Replacement X
MBR Chemical Cleaning X
MF O& M Costs X



Cost Items: Chlorine Contact and UVCost Items: Chlorine Contact and UVCost Items: Chlorine Contact and UV

Capital Costs Chlorine 
Contact UV

Chlorine Contact Tank X
Chlorine handling, storage and metering X
UV System X

O&M Costs Chlorine 
Contact UV

Personnel X X
Power X X
Replacement Lamp Costs for UV X
Chemicals X



Cost Items: Reverse Osmosis Cost Items: Reverse Osmosis Cost Items: Reverse Osmosis 

Capital Costs RO

RO System X
Chloramine handling, storage and metering X
O&M Costs RO
Personnel X
Power X
Chemicals for RO X
RO Membrane Replacement X
RO Cartridge Filter Replacement X
RO Maintenance X
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various suppliers successfully operated on 
municipal wastewater pretreated with MBR
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by achieving high removal of particulate, organic, 
nitrogen and microbial contaminates
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primary effluent containing polymer / coagulant  
residual and under extreme operating conditions
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ConclusionsConclusionsConclusions

• Cost estimates showed 1 MGD MBR/Cl2 reclaimed
water train to be $3.13/Kgal compared to 
$4.31/Kgal for conventional train consisting of 
Ditch + MF/Cl2

• Cost estimates showed 1 MGD MBR/Cl2 reclaimed
water train to be $3.13/Kgal compared to 
$4.31/Kgal for conventional train consisting of 
Ditch + MF/Cl2

• MBR/RO effective barrier for most of the EDC/PCPPS 
analyzed 



Integration of MBR Technology and Desalting Membranes
for Water Reuse

Integration of MBR Technology and Desalting MembranesIntegration of MBR Technology and Desalting Membranes
for Water Reusefor Water Reuse

James DeCarolis, Samer Adham, Joan Oppenheimer  
William H. Pearce, Larry Wasserman, 

Membrane Technology Conference & Exposition  
March 6-9 2005

Phoenix, Arizona

James DeCarolis, Samer Adham, Joan Oppenheimer  James DeCarolis, Samer Adham, Joan Oppenheimer  
William H. Pearce, Larry Wasserman, William H. Pearce, Larry Wasserman, 

Membrane Technology Conference & Exposition  Membrane Technology Conference & Exposition  
March 6March 6--9 20059 2005

Phoenix, ArizonaPhoenix, Arizona


	PREVIOUS DOCUMENT
	---------------------------------
	CD-ROM Help
	Search CD-ROM
	Search Results
	Print
	---------------------------------
	Speakers and Moderators
	A
	B
	C
	D
	E
	F
	G
	H
	I - No Speakers
	J
	K
	L
	M
	N
	O
	P
	Q - No Speakers
	R
	S
	T
	U - No Speakers
	V
	W
	X - No Speakers
	Y
	Z

	---------------------------------
	Table of Contents
	Monday, March 7, 2005
	MON1 Membrane Procurement
	1. Procurement of Proprietary Membrane Systems From the Engineers Perspective
	2. I'll Take a Double Order of Membranes, Extra Value, Hold the Problems Please: Lessons Learned in Membrane Procurement
	3. Price Sensitivity for Evaluated Bid Membrane Procurements

	MON2 Regulatory Issues
	1. The Membrane Filtration Guidance Manual: Overview and Update
	2. California's Approach to Assignment of Pathogen Removal Credits and Membrane Acceptance as an Alternative Filtration Technology
	3. Beginning of Concentrate Management Working Group

	MON3 Perchlorate Removal
	1. Membrane Biofilm Reactor for Reducing Nitrate, Perchlorate, and Other Oxidized Contaminants
	2. Perchlorate Rejection by High-Pressure Membranes and Brine Stream Treatment by Chemical and Biological Processes
	3. Transport of Oxyanions, Chromate, Arsenate, and Perchlorate Through Negatively Charged RO, NF, and Tight UF Membranes

	MON4 Low-Pressure Membrane Fouling I
	1. Membrane Stretching: Impact on Flux and Particle Rejection
	2. Effect of Pretreatment on MF/UF Fouling by Foulants in Specific Size Ranges
	3. Impact of Operating Parameters on the Trans-Membrane Pressure in a Submerged Hollow-Fiber Membrane System

	MON5 Case Studies of System Design and Operation (Poster Session)
	1. Design of a High Recovery, LT2ESWTR Compliant, Low-Pressure Membrane Filtration System for the Eastern Municipal Water District
	2. Considerations for Expanding a Conventional Water Treatment Plant With Low-Pressure Membranes
	3. Conventional to Membrane Filtration: Meeting Expansion and LT2 Requirements for a 42-MGD Facility
	4. From Source Water to Sludge: State-of-the-Art Technologies Used in the New Membrane Plant for the City of Clovis
	5. Design, Construction and Commissioning of a 200 ML/d Ultrafiltration Water Treatment Plant
	6. Upgrading the Columbine Water Treatment Plant With UF and RO Membrane Processes
	7. Treating Surface Waters Using Coagulation and High-Flux Pressurized Microfiltration Membranes
	8. Good Water, Aggressive Flux, and Challenging Implementation
	9. Commissioning and Operation of One of the First Large-Scale Dual-Membrane Water Treatment Plants in Texas
	10. Impacts of Long-Term Raw Water Quality Changes on High-Pressure Membrane Process Design
	11. From Concept to Water in Six Months: Implementing a Groundwater RO Treatment Facility for Goodyear, Arizona
	12. Challenges and Solutions in Contracting for the Successful Installation of Low-Pressure Membrane Systems
	13. From Notice to Proceed to Breaking Ground in 10-Months: How to Implement a Membrane WTP Under a Tight Schedule
	14. Piloting, Design, and Construction of the City of Chesapeake's New 8-MGD Lake Gaston Water Treatment Plant
	15. Efficient 3-D Design of Membranes: Engineering and Supplier Benefits
	16. Fast-Track Installation and Start-Up of Membrane Filtration at an Operating Plant: The Parsons, Kansas Experience
	17. Recovery and Reuse of Energy Derived From Waste and Brackish Water Reverse Osmosis Brine Streams
	18. "No-Concrete" Option Doubles the Kennewick Water Filtration Plant's Capacity: The Submerged Membrane Retrofit Approach

	MON6 Piloting for System Design (Poster Session)
	1. Deep Aquifer Treatment System (DATS): Concentrate Treatment and Recovery Pilot Study
	2. Optimizing Operations of an Ultrafiltration Pilot System in Preparation for Full-Scale Plant Startup
	3. Performance of NF & RO Membranes on VOC Contaminated Groundwaters: Literature Summary and Pilot Test Results
	4. Membrane Separation of Ion Exchange Resin: A Novel Approach to NOM Removal
	5. Planning and Design for a Large Membrane Bioreactor System
	6. Demonstration Testing of Microfiltration for Microbial Reduction for Ocean Discharge: Phase II Membrane Performance
	7. The Application of Membrane Technology in Wastewater: Implementation of a Wastewater Reuse Strategy
	8. Modeling and Testing a Pilot-Scale Wastewater Reclamation Plant
	9. Procedure for Scale-Up of Bench-Scale Results to Full-Scale Submerged Membrane System Applications
	10. Application of Integrated Membrane Systems to Develop an Alternative Water Supply in Central Florida

	MON7 Membrane Water Treatment Plant Engineering
	1. Current Status of Worldwide MF/UF Full-Scale Plants
	2. Retrofitting Granular Media Filter Infrastructure With Low-Pressure Membrane: Costs, Layouts, & Design Considerations
	3. Primary and Secondary Membrane Treatment With Gravity Siphon–Design and Startup
	4. Looking Forward and Learning from the Past-Strategies for Dealing With Rapid Technological Evolution in Low-Pressure Membranes
	5. Predicting Performance of Membrane Systems–Neural Networks
	6. Membrane Softening for Ammonia Reduction and Copper Corrosion Control Enhances Drinking Water Quality & Wastewater Effluent

	MON8 Disinfection & Post-Treatment
	1. Classification of Low-Pressure, Hollow-Fiber Membranes Through Bacterial and Viral Profiling
	2. Impact of Solids Deposition Layer on Virus Removal by Hollow-Fiber Membrane Filtration
	3. Managing Fibre Breakage: LRV Operations and Design Issues Under the LT2 Framework
	4. Submerged Membranes Provide a Double Barrier Against Cryptosporidium and Prosecution
	5. Design of Calcite Contactors for Post-Stabilization of a Low-Pressure Reverse Osmosis Expansion to Cost- Effectively Stabilize Finished Water and Control Internal Pipe Corrosion
	6. Post-Treatment of Reverse Osmosis and Nanofiltration Systems for Municipal Water Supply

	MON9 Operations
	1. 5 Years of Operational Experience at Plant "C", a 7.8-MGD Microfiltration Water Treatment Plant
	2. Eight Years and Two Billion Gallons Later: An Update on a Triple Membrane Plant
	3. Guantanamo Bay, Cuba, Seawater Desalination Plant Operation and Experience
	4. Optimizing Existing Facilities
	5. Making Membrane Plants Operator Friendly
	6. Comparison of Membrane and Traditional Softening Technologies for Use at an Existing Groundwater Treatment Plant

	MON10 Advances in Desalination
	1. Membrane Consortium Analysis of Large RO/NF Element Diameters
	2. Meeting the Challenge of Construction, Operation and Maintenance of Large-Scale RO Elements
	3. Developing an Experimental Protocol for Evaluating Low-Pressure Desalting Membranes for Seawater Desalination
	4. Bench-Scale Testing of Seawater Desalination Using Nanofiltration
	5. Theoretical Modeling of a Novel Membrane-Based Seawater Desalination System
	6. Prototype Testing Facility for Two-Pass Nanofiltration Membrane Seawater Desalination Process

	MON11 Membrane Fouling (Poster Session)
	1. The Effects of Chlorine Exposure on the Performance and Properties of Polyamide Reverse Osmosis Membranes
	2. Combination of Coagulation and Ion Exchange for NOM Fouling Reduction Ultrafiltration of A High DOC Surface Water
	3. NOM Composition–Effect on Microfiltration Fouling
	4. A Two-fiber, Bench-Scale Test of Ultrafiltration (UF) for Investigation of Fouling Rate
	5. Identification of Low-Pressure Membrane Fouling Mechanisms by Application of Fouling Models to Drinking Water Sources
	6. Desalination Membrane Scaling in Agricultural Drainage Water Reclamation
	7. CMF-L Process: Memcor Takes the Next Step in Pressurized Membrane Filtration

	MON12 Membrane Residuals (Poster Session)
	1. Disposal of Membrane Reject Water at Four Florida Water Treatment Facilities
	2. Forward Osmosis for Concentration of Anaerobic Digester Centrate


	Tuesday, March 8, 2005
	TUE1 Low-Pressure Membrane Fouling II
	1. Using HPSEC and Pyrolysis GC/MS to Characterize Organic Foulants From MF and UF Membranes During Algal Bloom
	2. Influence of NOM and Membrane Surface Charge on UF Membrane Fouling
	3. Bench-Scale Evaluation of the Fouling of Low-Pressure, Hollow-Fiber Membranes by Different Types of Natural Organic Matter
	4. Modeling of the Fouling Mechanisms Occurring in Low-Pressure Membranes During Organic Fouling by Municipal Wastewater
	5. Bench-, Pilot-, and Full-Scale Studies of Pretreatment for MF/UF Membrane Applications
	6. Determining the Effects of Coagulant Pretreatment on Ultrafiltration

	TUE2 Water Reuse
	1. Applying Advanced Membrane Technology for Orange County's Water Reuse Treatment Facilities
	2. Evaluation of an MBR-RO System to Produce High-Quality Reuse Water
	3. Reclamation of High TDS Effluent Using Microfiltration and Composite Membrane Reverse Osmosis
	4. Scottsdale, Arizona: A Microcosm of Communities Striving to Meet Long-Term Supply and Quality Issues in a Desert Environment
	5. Evaluation of Strategies to Reduce Loadings of Total Dissolved Solids From the Truckee Meadows Water Reclamation Facility to the Truckee River
	6. WateReuse Foundation National Database of Water Reuse Facilities

	TUE3 Advances in Drinking Water Membrane System Pretreatment
	1. Membrane Filtration of Complex Surface Waters: Evaluation of Direct Coagulation and Clarifier Pretreatment Approaches
	2. A New Approach to Low-Pressure Membrane Filtration–Direct Coagulation Reduces Costs
	3. Chlorine Dioxide and Submerged MF/UF Membranes Are In for Surface Waters With High Bromide and Reactive TOC
	4. Ultrafiltration Membrane Fouling by Increased Solids and Polymer Carryover From the Presedimentation Process
	5. Study of Upgrading Advanced Water Purification System by Using Ozone Resistant Microfiltration Membrane
	6. Integrating 80 MGD of Membranes, Ozone, and Biological Pretreatment at Lakeview WTP

	TUE4 Residuals Management
	1. Strategies for Concentrate Management From Inland Desalination
	2. Development of Sludge Thickening Utilizing Membrane Filtration for Upgrading Purification System
	3. A New AWWARF/CEC Research Project: Zero Liquid Discharge for Inland Deslination
	4. Low-Pressure Membrane Solids: Not Just Another WTP Sludge
	5. Oxnard Membrane Concentrate Pilot Wetland Study: Phase 3 Preliminary Results
	6. Controlling Costs for Desalting and Zero Liquid Discharge Brine Disposal

	TUE5 Membrane Bioreactors I (Poster Session)
	1. Membrane Bioreactor Pilot Studies in the Arctic Alaska
	2. Membrane Bioreactors Provide Reuse Solutions for Two California Communities
	3. Commissioning and Startup of the Largest MBR Plant in California
	4. Three Liters of Soda in a Two-Liter Bottle The Use of MBRs at a Bottler's WWTP

	TUE6 Contaminant Rejection by Low-and High-Pressure Membranes (Poster Session)
	1. Implementation of Coagulation/Microfiltration for Arsenic Removal
	2. Bench Scale Evaluation of Low-Rejection Nanofiltration Membranes for DBP Control at the Yucaipa Valley Water District
	3. An Economic and Environmental Framework to Fully Assess the Bene.ts and Costs of Reuse and Desalination
	4. Removal of Hormones by Nanofiltration: Effects of Hormone Concentration and Natural Organic Matter Fouling on Removal
	5. Rejection of Non-ionic Organic Micropollutants by Reverse Osmosis and Nanofiltration Membranes: Effect of Membrane Fouling

	TUE7 Desalination (Poster Session)
	1. Consideration of Naturally Occurring Toxins and Seawater Desalination Facilities in Carlsbad and Huntington Beach, California
	2. Energy Consumption in Desalination Processes: Why It Is So High and How to Optimize
	3. Eastern Municipal Water District Brackish Water Desalination Facilities
	4. The Effect of Feed Salinity on RO Membrane Salt Passage
	5. Seawater Desalination for Corpus Christi, Texas

	TUE8 Membrane Bioreactors II
	1. Integration of MBR Technology and Desalting Membranes for Water Reuse
	2. Water Reclamation: Combining Water and Wastewater Technologies for Integrated Water Resource Solutions
	3. Traverse City: North America's Largest Operating Membrane Bioreactor Facility
	4. MBR Steps Up to Meet Reclamation Challenge
	5. Universal Design of a Submerged Hollow-Fiber Membrane System for a Membrane Bioreactor
	6. Understanding Membrane Fouling at High Organic Loading Rates in the Submerged Membrane Bioreactor Treating Municipal Wastewater

	TUE9 Membranes for Small Systems
	1. Removing Multiple Inorganic Contaminants Using Reverse Osmosis Treatment
	2. Fourteen Years Later–North Dakota's First Successful Membrane Softening Plant
	3. Small Systems Lead the Way in Washington State: Implementing Submerged Membrane Technology to Meet Filtration Challenges
	4. Evaluation of Membrane Filtration for Noncommunity Surface Water Supplies
	5. Seven Years and Counting: The Ultrafiltration Plant in Littleton, Massachusetts
	6. Retrofitting a Poorly Operating Activated Sludge System With Membranes to Achieve High-Quality Ef.uent That Will Protect the Environment

	TUE10 High-Pressure Membrane Fouling
	1. Reverse Osmosis Membrane Fouling in Agricultural Drainage Water Reclamation
	2. Evaluating Chloramines for Control of RO Membrane Biofouling With Ground and Surface Water Supplies
	3. Chloramine Tolerance of Polyamide Membranes: Experiences With Iron-Coagulant Residuals
	4. Low-Fouling Membranes: Evaluating Performance From a Thermodynamic Perspective
	5. Analysis of Foulant Layer in all Elements of an RO Train
	6. Direct Observation of Biofouling on NF/RO Membranes in Wastewater Reclamation

	TUE11 Organic Removal by High-Pressure Membranes
	1. Mechanism Elucidation and Modeling of Solute Transport Through Nanofiltration and Reverse Osmosis Membranes
	2. Trace Organic Contaminant Removal by Nano.ltration: From Pilot Plant to Full Scale
	3. Rejection of Trace Organic Compounds by Reverse Osmosis and Nanofiltration Membranes
	4. Rejection Behavior of Amino Acids in Terms of Partitioning and Steric Effects
	5. Effects of Nanofiltration on NOM and AOC
	6. Construction of Sherwood Correlation of Bovin Serum Albumin (BSA) and Soluble Microbial Products (SMP) During Nanofiltration


	Wednesday, March 9, 2005
	WED1 Pharmaceuticals & Personal-Care Products
	1. Viability of Reverse Osmosis Membrane in Removing Emerging Organic Micropollutants in Indirect Potable Reuse Applications
	2. A Promising Prescription: Removal of PPCPs and EDCs in Wastewater Through Advanced Separation Membrane Processes
	3. Effect of Water Quality on Rejection of Selected Human and Veterinary Antibiotics by Nanofiltration & Reverse Osmosis Membranes
	4. Transport of Pharmaceuticals and NOM in NF and Tight-UF Membranes
	5. Evaluation of Personal Care Products (PCP) Removal Efficiency: NF Membranes, Granular Activated Carbon (GAC) and Ozone Process
	6. Pilot-Scale Study Investigating the Performance of RO and NF for the Removal of Organic Micropollutants, Nutrients, and Bulk Organic Carbon

	WED2 Case Studies on Membrane Fouling
	1. Removing Dissolved and Suspended Solids Using a Hybrid Vibratory Filtration Process
	2. Integrated Biofiltration-Membrane Process for the Treatment of a Water with a High Humic Acid Content
	3. Low-Fouling Microfiltration of Agricultural Drainage Waters
	4. Combat Membrane Fouling: A Case Study at a 20-MGD Microfiltration Plant
	5. Biofouling Control on RO Membranes by Dosing Anti-Fouling Chemicals
	6. Aerobic Membrane Feedwater Conditions: Friend or Foe?

	WED3 Desalination Pretreatment
	1. Comparison of Pretreatment Alternatives for Seawater Reverse Osmosis
	2. An Integrated Approach to Pretreatment Evaluation for Seawater Reverse Osmosis Using Bench- and Pilot- Scale Testing
	3. Impact of Conventional Pretreatment Prior to Reverse Osmosis Desalination Membranes on Fouling Potential of Seawater
	4. Alternative Pretreatment Considerations for the Tampa Bay Water Gulf Coast Desalination Project
	5. Ultrafiltration versus Conventional Pretreatment Upstream RO on Seawater: Advantages and Limits
	6. Economic Evaluation of Membrane and Conventional SWRO Pretreatment–Results From Pilot Study

	WED4 Advances in Membrane Materials I
	1. Ultrafiltration Revolution: A Backflushable, Immersed, Spiral-Wound UF Membrane
	2. Next-Generation Membrane Filtration Technology to Enable High Flux and Direct Filtration
	3. Research for Application of Ceramic Membrane to Medium and Large-Scale Water Purification Plant
	4. Characterization of Ceramic Membranes by Electrochemical Impedance Spectroscopy
	5. Fabrication and Characterization of Polymeric Microfiltration Membranes Using Aperture Array Lithography
	6. Hydrophilic and Antibiotic RO Membranes for Wastewater Reclamation

	WED5 Energy Recovery and Economics
	1. Life-Cycle Economics: Comparative Evaluation of SWRO Energy Recovery Devices
	2. The Effect of Site Specific Factors on Membrane Systems Capital and Operating Costs
	3. A Review of Current and Future Brine Disposal Options for Inland Reverse Osmosis Plants: Where Is the Technology Heading?

	WED6 Low-Pressure Membrane Performance
	1. Enhanced Removal Performances of Ceramic MF by Submicron PAC Adsorption and PAC1 Coagulation Pretreatments
	2. Increasing MF/UF Reliability in Seawater Desalination Pretreatment Applications Using Enhanced Prefiltration
	3. A Pilot Study on Optimization of Membrane Performance With Varying Water Qualities

	WED7 Pretreatment
	1. A Guide for the Selection of Pretreatment When Using Submerged Membrane Systems
	2. Evaluation of Membranes and Dissolved Air Flotation to Treat High Organic and High Turbidity Water
	3. Sensitivity of New Submerged Membranes to Pretreatment: A Case Study for Membrane Retrofit

	WED8 Advances in Membrane Materials II
	1. Direct Capillary Nanofiltration for Surface Water Treatment
	2. Increasing Membrane Fouling Resistance Via In-situ Surface Modifications
	3. Modeling Membrane Behavior During Stretching



	--------------------------------------
	© 2005

	01: 2005 © American Water Works Association - Membrane Tech. Conference (All Rights Reserved)
	02: 2005 © American Water Works Association - Membrane Tech. Conference (All Rights Reserved)
	03: 2005 © American Water Works Association - Membrane Tech. Conference (All Rights Reserved)
	04: 2005 © American Water Works Association - Membrane Tech. Conference (All Rights Reserved)
	05: 2005 © American Water Works Association - Membrane Tech. Conference (All Rights Reserved)
	06: 2005 © American Water Works Association - Membrane Tech. Conference (All Rights Reserved)
	07: 2005 © American Water Works Association - Membrane Tech. Conference (All Rights Reserved)
	08: 2005 © American Water Works Association - Membrane Tech. Conference (All Rights Reserved)
	09: 2005 © American Water Works Association - Membrane Tech. Conference (All Rights Reserved)
	10: 2005 © American Water Works Association - Membrane Tech. Conference (All Rights Reserved)
	11: 2005 © American Water Works Association - Membrane Tech. Conference (All Rights Reserved)
	12: 2005 © American Water Works Association - Membrane Tech. Conference (All Rights Reserved)
	13: 2005 © American Water Works Association - Membrane Tech. Conference (All Rights Reserved)
	14: 2005 © American Water Works Association - Membrane Tech. Conference (All Rights Reserved)
	15: 2005 © American Water Works Association - Membrane Tech. Conference (All Rights Reserved)
	16: 2005 © American Water Works Association - Membrane Tech. Conference (All Rights Reserved)
	17: 2005 © American Water Works Association - Membrane Tech. Conference (All Rights Reserved)
	18: 2005 © American Water Works Association - Membrane Tech. Conference (All Rights Reserved)
	19: 2005 © American Water Works Association - Membrane Tech. Conference (All Rights Reserved)
	20: 2005 © American Water Works Association - Membrane Tech. Conference (All Rights Reserved)
	21: 2005 © American Water Works Association - Membrane Tech. Conference (All Rights Reserved)
	22: 2005 © American Water Works Association - Membrane Tech. Conference (All Rights Reserved)
	23: 2005 © American Water Works Association - Membrane Tech. Conference (All Rights Reserved)
	24: 2005 © American Water Works Association - Membrane Tech. Conference (All Rights Reserved)
	25: 2005 © American Water Works Association - Membrane Tech. Conference (All Rights Reserved)
	26: 2005 © American Water Works Association - Membrane Tech. Conference (All Rights Reserved)
	27: 2005 © American Water Works Association - Membrane Tech. Conference (All Rights Reserved)
	28: 2005 © American Water Works Association - Membrane Tech. Conference (All Rights Reserved)
	29: 2005 © American Water Works Association - Membrane Tech. Conference (All Rights Reserved)
	30: 2005 © American Water Works Association - Membrane Tech. Conference (All Rights Reserved)
	31: 2005 © American Water Works Association - Membrane Tech. Conference (All Rights Reserved)
	32: 2005 © American Water Works Association - Membrane Tech. Conference (All Rights Reserved)
	33: 2005 © American Water Works Association - Membrane Tech. Conference (All Rights Reserved)
	34: 2005 © American Water Works Association - Membrane Tech. Conference (All Rights Reserved)
	35: 2005 © American Water Works Association - Membrane Tech. Conference (All Rights Reserved)
	36: 2005 © American Water Works Association - Membrane Tech. Conference (All Rights Reserved)
	37: 2005 © American Water Works Association - Membrane Tech. Conference (All Rights Reserved)


