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2. 1. 1. Supface Water Intake
- Less Capital Required
~ High Seasonal Variability
- Highly Prone to Biological Contamination
* Algae/Bacteria Prolific at Sea Surface
* Bacteria from Sewage and River Discharge
- Higher Level of Organic Matter
% Oil and Grease from Shipping Activities
* Marine Organic Matter at Surface
* Inland Organic Matter from River Discharge
— Higher Turbidity/Suspended Solids Level
% From River Discharge, Silt Etc
* Marine Matter from Surface

2. 1. 2. Sea Well Intake
- Higher Capital Cost
- Consistant Quality
—~Much Less Prone to Biological, Organic, and
Suspended Sohid Problems
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Table 1. Feedwater Requirements for Various
Membranes

UOP  Fimtec  Toray Dupont UOP
TRCL  FT-30 SU820 B0 TRC

Suspended Solids SDIG SDI3 &6
Free Chlorine 1000ppm hrs Zero  Zero
Ph

-Continuous 211 49 31
Short Term 1-12 2-12
Temperature 0-45C 0-35C  045C
Iron(ppm) .1 1 <0l
A4-8-9] 242 B Table 13+ 7},
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. Remove Trubidity and Suspended Solds
. Adjust pH of Feed
. Reduce Tendency of Water to Form Mineral
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Precipitates
4. Disinfect and Prevent Slime Growth
5. Remove Qil or Other Organics
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1. CaCO; Control
1) Sulphuric Acid Addition to Remove
Alkalinity
2) Antiscalant Addition
O SHMP
—Cheap
- Higher Dosage, Limited Shelf Life
@ Polymeric Antiscalant
- More Expensive
—Lower Dosage, Easy Handling, More
Efficient
2. Suspended Solids/Turbidity
1) Roughing Sand Filter
-~ Removes all Excessive SS & Colloids
—Preceeded by Coagulant Dosing(Ferrous/
Ferric)
~Contains Sand/Anthracite
- Designed Around 3-4 Gpm Per Square Ft.
2) Polishing Filter
- Removes very Fine Particles Passing
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through Roughing Filter
—Usually Contains Sand/Anthracite
—Designed Around 6-7 Gpm Per Square Ft.
—Effluent must have SDI(5(SW) or SDI(3
(HF)
3) Cartridge Filter
—Two 100% Capacity Filters Recommended
~ Disposable 5~10 Micron Type
* For Seawell Intake, Only 2) and 3) May
be Required
*For Surface Intake, Great Flexibility
Required to Cope with Seasonal Vari-
ations
3. Micro Organism Control
Chlorination
" - Essential
—Extra Chlorine Demand Due to Bromine,
Ammonia, Organics
~ Effectiveness of Disinfection Depends on
Residual Cl,
—Contact Time
— Temperature and pH
—Generally Dosage 1ppm~10ppm
* Seawell Intake
- Very Low Bilogical Content
- Low Cl, Requirement
* Surface Intake
- Highly Fluctuating Biological Content
- Higher Cl, Requirement
Dechlorination
~Sodium Bisulphite Addition Usually Used(5
~10ppm)
~Carbon Filter Can be Used, but Harbour
Bacterial Growth
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Fig. 1. One Permeator Plant.
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2. 3. 1. 2. Multiple Module Systems .
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Fig. 3. Single Stage Parallel System.
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Fig. 4. Brine Staging.
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Fig. 5. Product Staging.

3. Engineering Example

3.1 3% M =4

+ Plant Location : West Jave, Indonesia

« Plant Capagity : 8,000m?/Day, Product Base

« Water Source : Surface Seawater

» Water Temperature : 303

« Treated Water Quality : TDS¢20ppm, Ph 6.2—
7.5, Turbidity(1 Ntu, C1{10ppm

* Membrane Life : Five (5) Years

» Equipment Life ; Twenty(20) Years
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Pme 2o

Flow Control
Valve

1st Stage Product —iTo Blend If Desired

Feed Supply Low Pressure First Stage o
Pressure Shutdown Switch Feed Pressure Permeators ,_*
Gauge Pump Gauge Sample o Flow Balancing Sample
Suction Sample ‘ Tube
I Pressure
\
Feed Sample S’* \
Inlet ample
Valve Pressure
5_..10 H# High Pressure Shutdown Vs -~
Filter . or Relief \.
Sample Shutdown Switch Device
Sample
High Sample
Temperature M
Switch st Stage @
A Flow <
Control
Valve Storage
Return 2nd Stage Brine Tank
To 1st Stage Feed Brine
To Drain

................. e — . —————

Second Stage

-

o = Permeators
Sample Flow Balancing
Tube

P R —

L]
2nd Stage ‘Sample (M SOW
e}er'
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]
A 4
Product
3. 2. Reverse Osmosis System
(D Membrane
Material : Polyamide, TFC
Module Type : Spiral Wound
@ System Staging
1st Stage 2nd Stage
Recovery Rate > 45% >90%
Rejection Rate > 99.36% >90%
No. of Unit Four(4) Four(4)

® Energy Recovery System Req'd

Membrane J. Vol. 3, No.2, 1993
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3. 3. System M
- Seawater Intaking System
« Pretreatment System
« Reverse Osmosis System

+ Post Treatment & Water Supply System

Table 2. Sea Water Quality

. Sea Water
Constituent
Analyzeo

pH 8.35
Turbidity, NTU 5
Ammonium, mg/{ €0.04
Calcium, mg/¢ 262.41
Copper, ng/ ¢ 0.20
Iron Dissolved, mg/ ¢ 0.62
Manganese, ng/ ¢ 0.09
Magnesium, mg/ ¢ 1211.92
Sodium, mg/ ¢ 9502.57
Potassium, mg/ ¢ 391.30
Zinc, mg/ ¥ 0.12
Chloride, mg/¢ 16450.80
Flouride, mg/¢ 0.95
Nitrate, mg/ ¢ €0.11
Nitrate, ng/¢ <0.03
Phosphate, ng/ ¢ <0.03
Sulphate,ng/ ¢ 2150
Arsenic, mg/ ¢ <0.001
Cadmium content, mg/¢ 0.01
Cyanide, ng/ ¢ €0.01
Chrom hexavalent, ng/ ¢ €0.006
Lead, ng/?¢ 0.01
Mercury, mg/ ¢ <0.001
C.0.D(by K,Cr,0), ng/? {10
Dissolved Oxygen, mg/ ¢ 7.80
Organic Matter(KMnO,), ng/¢ 10
Residue on Evaporate, g/ ¢ 30070
Suspended Solid, mg/? 4
Free CO,, mg/ ¢ nil
Oil & grease, ng/{ 0.2
Sulphite, mg/ ¢ 0.05
Si0,, mg/¢ 0.4
M.0.Alkalinity, mg/¢ 90.03
P.P.Alkalinity, mg/ ¢ 11.20
Total Hardness, mg/¢ 5637.94
T.D.S, mg/¢, Calculated 31187
Conductivity, mirco mhos/cm 51500
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[ Sea Water Intaking System \

20,400m3/D
1,500m?/D
‘{ Filtration System I
18,900m3/D
i 900m3/D
19,800m3/D
10,900m*/D
1st Reverse Osmosis Ssystem 2225m*/D/Block
x 4 Blocks
¥ 8,900m¥/D
f 2nd Reverse Osmosis System J 2,000m?/D/Block
X 4 Blocks
8,000m?/D

—> r Desalinated Water J

I Backwash waste & Brine I

Fig. 5. Block Diagram with Material Bal-ance of the
Desalination Plant.

Table 3. Capital Cost

Cost(MUSD)  Percent

Seawater Intake 3.1 135
Pretreatment 4.0 17.5
Ro Block 5.7 24.9
Post Treatment 0.1 0.4
[nstrumentation 3.2 14.0
Flectrical 15 6.5
Civil & Construction 3.8 16.6
Miscellaneous 15 6.5

Total 22.9 100.0

Table 4. Operating Cost

Cost(USD/m?)  Percent

Energy 0.42 39.6
Membrane Replacement 0.12 11.3
Labor 0.02 1.9
Spare Parts 0.04 3.8
Chemicals 0.05 4.7
Miscellaneous 0.01 1.0
Capital Recovery 0.40 37.7

Total 1.06 100.0
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