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Membrane Introduction

 Membrane is a  Classify three type
semipermeable membrane
membrane, 1S a thin — Microfiltration (MF)
layer of material. — Ultrfiltration (UF)

|t needs oresurre to — Reverse Osmosis
drive membrane Membrane (RO)

Process.



Membrane Particle Separation

MF-particle > 0.2 um

UF-organics > 10,000 MW, Virus, and
colloids

NF-Organics: > 400 MW and hardness 1ons
RO-salts and low MW organics

Particle: Giardia, Cryptosporidium,
pacteria, and turbidity




Membrane System Design

« MF always be considered as a part of
pretreatment to RO or NF to replace fouling
potential.

« Both NF and RO are employed to desalt or
remove hardness from gound water.

« System equipment components: prescreen,
feed pump, cleaning tank, automatic gas
backwash systems, air compressor,
membrane integrity monitor, a back wash
water transfer tank, pressure break
reservolr, etc..



Membrane Separation Relative
Cost Analysis

« MF<UF <NF<RO or ED/EDR

 |If TDS removal > 3,000 mg/L, RO or
ED/EDR may be less costly.



RO Consumables Typical Applications
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Typical Reverse Osmosis Contaminant Rejection

Contaminant Rej. %

Sodium 8593
Aluminum 9699
Lead 96-99

Copper 98-99
Arsenic 94-96
Mercury 96-98

Sulfate %98
Calcium 998
Phosphate 9699

Contaminant Rej, %

Iron - 9598
Magnesium ~ 96-98
Zinc 9899
Chloride ~ 87-93
Nitrate 60-92
Silicate 8590
Cyanide 86-92
Sulphite 9899
Bacteria 99+

Contaminant Rej. %

Potassium ~ &7-9%4
Fluoride 87-93
Nickel 9899
Sitver 93.98
Bicarbonate ~ 90-%
Manganese 9598
Ammonium  86-92
Barium 96-98
Chromium 9698
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Recycle water from RO







Resort Hotel Seawater Desalination



















Mixed Bed Delonizer




Multi Media Filtration Unit
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Biological growth on membrane surface using scanning
electron microscope (SEM). 35,000x magnification
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Membrane scale at 35,000x magnification. Scale
consists of calcium carbonate, calcium sulfate, silica,
iron, barium and strontium sulfate.



Delamination of glue lines at edge of membrane
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Note impressions left
on membrane surface
from the flowchannels
frompressure. Delamin
ation often occurs as a
result of backpressure
from the permeate side
and can cause
irreparable damage to
the membrane.




Biological growth in membrane flow channels
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Flow channels in
membrane

= fouled with
biological
growth.



Membrane fouled by humic acid using scanning electron
microscope (SEM) at 35,000x magnification.




