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Reverse Osmosis
Design and Operation Training

(Modules 4-5)
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Workshopl : Attendees’ Water Analysis

Source water

1

Fresh

)

Brackish

1

Seawater

1

Well water, Surface Water

Contaminants

Dissolved, Suspended , Colloidal

Cations, Anions, Gases, Organics, Silica

PH, Conductivity

Mg/lit, ppm , pg/lit, ppb, ng/lit, ppt

A |=a|=2=2=

Oxidizing Agents , Reducing Agents

dc FpbBHF

(2 o2t ibpAt

Reading A Complete Water Analysis Report

Solution Neutrality , Charg Balance, ppm as CaCO3 , meq/lit

Cations, Anions

Total Hardness

Alkalinity Carbon Dioxide

Total Dissolved Solids (TDS)

Al=Aa|=a=2|=2|=2

Temperature

9c Fp b HF

10:

3 o02H W HAT
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Evaluating Scaling Potentials

)

Carbonate Scaling Potential

Hardness & Alkalinity

PH

Temperature

Langelier Saturation Index (LSI), Stiff & Davis Saturation Index

Non-Carbonate Scaling Potential

Cation Concentration

Anion Concentration

Temperature

lonic Strength

Solubility Product Constant

Silica Scaling Potential

Silica Concentration

Temperature

PH

Using Free Software Programs To Calculate Scaling Potential

DFKF X

12:
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Workshop2 : Evaluating Scaling Potentials

How To Read A Complete Water Analysis Report

Heterotrophic Plate Count (HPC)

Membrane Filtration Count

Direct Counts

Chemical Oxygen Demand(COD)

Biological Oxygen Demand (BOD)

Total Organic Carbon (TOC)

Total Suspended Solids (TSS)

A== |=2=2|=2|=2

Turbidity

dc FpbBHF

13:

(29 pnACFPND

nhAT Ump |
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Evaluating NorLiving Fouling Potentials

AFouling Overview

ATurbidity

ATss

Asilt Density Index (SDI)

AOxidation , Reduction

Airon (Fe)

AManganese (Mn)

Aaluminum (Al)

AEvaluating Living Fouling Potentials

Aldeal Conditions

ApH

ATem perature

AFood

AFlowrate

AOsmotic Pressure

Aoxygen

dc Fp b bk
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Evaluating Living Fouling Potentials

Chlorination / Dechlorination

TOC

BOD

AOC

Biocounts

Nitrate

Phosphate

SDI

|22

Workshop3: Evaluating Fouling Potentials

Workshop4 : Attendees’ Water Analysis
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Workshop 1 : Process Flow and Current Biofouling at Each Attendee’s
Overview Of Bacteria
q Structure
q Food
q Aerobic
q Anaerobic
dc Fp b BHF 9 3
2 2k n hAt 9: 4
Overview Of Bacteria
q Reproduction
q Ideal Conditions
- PH, Temperature
- AOC, Trace Nutrients , Oxygen
- Turbulence
q Heterotrophic Plate Counts
q Dip Slides
q Gram Stain
Surface Water Characteristics That Prom@mfouling
bl TOC ( Total Organic Carbon )
T DOC ( Dissolved Organic Carbon)
bl AOC ( Assimilable Organic Carbon)
q Humic Acid Compounds
q Inorganic Nutrients
q Temperature
dc Fp bhbHBF 10:
B o33k n BAT 11:
Where & How MembrandiofoulingOccurs
Alnitiating
Aseeding
AGrowth
Asteady State
ANon-Steady State
Design & Operational Schemes That Prom&iefouling
AEquipment
Aprocess
AOperations
AMaintenance
Workshop2 : Evaluating The Biofouling Potential Of Different Feed Waters and Process Schemes
PF KF X 12:
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Options For Controlling Biofouling

Design

Process

Operational

Pretreatment

Chemical Cleaning

SA|l=al=a|=a|=2|=2

Biocides

dc FpbBHF

13:

2 pnACFpN?D i HAt

14:

BiofoulingCase Studies

AExamples

- Pharmaceautical / Biotech

- Power Generation

- Semiconductor

- Municipal Drinking Water

1 - Brackish Water

2- Seawater

AEach Case Study

- Problem(s) Encountered

- Process Flows

- Autopsy Results

- How Biofouling Was Controlled

dc FpbBHF

15:

B )pnACFpPND

nhAt
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Workshop3 : Expert Biofouling Control

Workshop4 : Attendees’ Process Flows and Biofouling

2pT, UWTThxX ™

2px3 WNs*t
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Reverse Osmosis Design and Operation Training

Ideal for anyone requiring a thorough practical understanding of the basic principles of
Reverse Osmosis (RO) desalination.

This course is essential for water treatment professionals as it will:

e Improve knowledge and proficiency

e Assist with training employees

e Assist in solving challenging problems
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