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Infroduction of Pseudomonas aeruginosa and Biofilm

Production




Infroduction

Pseudomonas aeruginosa is a rod-shaped Gram-
negative opportunistic pathogen that may cause
human infections, and P. aeruginosa is also
considered to be the most important pseudomonad
in drinking water.

dies have reported that




Salmonella

Lives in the gut of many farm animals.
Symptoms include diarrhoea, fever
and cramps. Found on raw meats and
unwashed vegetables.

Clostridium perfringens
Found in the intestinal tract of
humans, decaying vegetation and raw
meat and poultry. Spores can survive
in most conditions, including high
temperatures. Symptoms include
cramping, vomiting and diarrhoea.

Bacillus cereus

Found in soil and vegetation. Causes
food poisoning when food is
improperly cooked. Can cause severe
nausea, vomiting and diarrhoea.

Meet the pathogens

Escherichia coli

Lives in the intestines of livestock and
can be passed into meat and milk. It
causes serious food poisoning with
symptoms of diarrhoea, vomiting and
urinary tract infections.

Staphylococcus aureus

Found on the human skin, in the nose,
armpit and groin area. Does not
always cause harm but can be
dangerous in some circumstances.
Symptoms include food poisoning,
skin and respiratory infections.

Pseudomonas aeruginosa

An opportunistic pathogen found in
soil, water and plants. Can cause
disease in plants, animals and humans.
Symptoms include redness of the skin,
abscesses and wounds.

Faecal streptococci

Found in the intestines of humans and
animals. Both are strong indicators of
faecal matter contamination.
Symptoms can cause vomiting,
diarrhoea and nausea.
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Additionally, several opportunistic
pathogens have been shown fto
reactivate during long-term storage of
added chlorine Therefore, it is essential
to investigate the dynamics of

P. aeruginosa subjected to long-term
chlorine disinfection in drinking water
distribution systems.




Pseudomonas aeruginosa can be found in soil, water and on plants.

pportunistic pathogen which needs very little nutrients to
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Pseudomonas aeruginosa is a bacterial species which is

particularly good at forming biofilms.

Its growth in drinking water can cause problems with colour,

e, odour and turbidity if found in high numbers.

0 eradicate from




Contamination of vending machines and water coolers by Pseudomonas aeruginosa results from the
2ither being introduced via the mains supply or through poor cleaning or installation practices.

WATER QUALITY
Escherichia col
intestinal enterococc
Pseudomanas geruginasa

¢ Stophylococcus aureus
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Pseudomonas aeruginosa is very difficult to get rid of once established in a vending machine,

because of the inaccessibility of many of the components.

of vending machines and water coolers by Pseudomonas aeruginosa results from

Ins supply or through poor cleaning or installation




There is no legislation relating directly to the presence of Pseudomonas aeruginosa, however

it's presence can encourage the growth of other bacteria which contravenes the Water

Supply (Water Quality) Regulation:s.




eudomonas aeruginosa has not been shown to cause any health effects following ingestion.




As Pseudomonas aeruginosa can prove difficult 1o
remove, care needs to be taken when dealing with the
manogemen’r of Pseudomonas aeruginosa




PREVENT CROSS CONTAMINATION OF
» SURFACES & EQUIPMENT

7

CROSS
B CONTAMINATION

occurs when bactena or other
MICroorganisms are unintentionally
transferred from one surface to
another, or to food.




In aquatic environments, microorganisms have the ability o adhere to solid surfaces

and form biofilms.

Biofilms are bacterial communities embedded in a polysaccharide matrix, which

to resist destruction by antibiofics, environmental stress,




Bacteria in drinking water systems can therefore grow in bulk water and as

biofilms attached to the walls of pipes.

Moreover, the development of biofilms inside water distribution pipes

tion of mixed microbial populations and is considered




BIOFILM FORMATION

Adhesion of Attachment Biofilm Balance
waterborne and slime maturation between biofilm
bacteria on formation formation and

surface (EPS) release

reversible irreversible



Different materials - such as cast iron galvanised steel, stainless steel, copper and
polyethylene - have been used to manufacture water distribution pipes and these
marterials favour biofilm formation in the water distribution systems.

Differences in the pipe materials greatly favour the survival of different bacterial
species.

s in drinking water distribution pipes usually leads to @
ity of water that is supplied to consumers




Detachment of bacteria from the biofilms may affect the quality of the water.!” Therefore,
the deterioration of the quality of drinking water as a result of biofilm formation is a major
concern for most municipal supply agencies and communities.

ent in spite of different freatment processes; the occurrence of biofilms in
ial resistance to dlsmfec’ron’rs ability of the bacterial
materials and species association




WATER TREATMENT METHODS TECHNIQUES

1- Chlorine Pump System
2-Automatic Backwash Sand filter

Backwash Activated Carbon filter




lon Exchange

Carbon

3-stage water filtration
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Activation by heating

Extremely porous with high surface area: 500 m2



Particle size removal > 0.5 microns (bacteria, fungi)
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Pesticides, volatile organics



Chlordane

Endrin
Heptachlor Epoxide VOCs
Lindane
Methoxychlor Antidepressants
Simazine gtezjm_ds/Hormones
Toxaphene reanisone,
B Prednisolone,

SllzElls _ Progesterone,
Carbon Tetrachloride Testosterone,
Chlorobenzene Cortisol/Hydrocortisone

Antibiotics






No salts

Membrane permeable to
Water only




Contaminants to draip




SAND FILTER

Flow During Normal Filter Operation: @ IR RIS HOP

'3 Turn lever Lo Turn lov
Water purification filters for every application

backwash mode modde Deep Bed Sand Vessel
- """\ " : .

¥ S ’ Automatic or Manual Backwash
Valve Head.

Flow From
Source

The Filtered water (with large
particles and dirt removed) flows
through the bottom strainer, up
the riser pipe, and back out of the
Vessel.

Water with dirt and particles,
entersthe vessel through the top,
then flows through the silica Sand
all the way to the bottom of the
vessel.

The height of the Vessel means
that the water has longer exposure
time to the sand, so more particles
and dirt are captured.

© 2015 FilterShop.co.za Riser pipe and strainer
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SOFTENER FILTER Soft Water

To wash off hard In
water minerals :
from the resin,

brine water is
injected into
the softener.

Hard water fills
the tank. As it
passes through
the resin, the hard
water ions are
attracted to the
resin. By the time
=< A | the water gets to
= % S the bottom of the

Brine Tank tank, it's soft

Water Softener



Removes 97% of
all contaminants in the
water which is then
stored in the
holding tank.

Polishes all purified water
from holding tank.

POLISHER

MEMBRANE

Water enters the

pre filter where sediment, dirt,
rust & algae is reduced.

. Reduces chlorine & chemicals.




DRINKING WATER TREATMENT SYSTEM FOR BOTTLED WATER
AND BEVERAGES

O O

RAW WATER
STORAGE TANK
AND
LEVEL SWITCHES

PRE-CHLORINATION
DOSING SYSTEM
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MULTI-MEDIA SOFTENER
FILTER FILTER
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ANTISCALNT
DOSING SYSTEM

ACTIVATED
CARBON FILTER

BRINE TANK
FOR SOFTENER

RAW WATER
FEED PUMP

REVERSE
OSMOSIS SYSTEM
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PRODUCT WATER
STORAGE TANK

PRODUCT
WATER PUMP
AND
LEVEL SWITCHES

t

ULTRAVIOLET
STERILIZER

POST-CHLORINATION
DOSING SYSTEM




CASE STUDY:
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RAW WATER MULTI-MEDIA SOFTENER ANTISCALNT PRODUCT WATER PRODUCT
STORAGE TANK FILTER FILTER DOSING SYSTEM STORAGE TANK WATER PUMP

AND AND
LEVEL SWITCHES LEVEL SWITCHES
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PRE-CHLORINATION RAW WATER ACTIVATED BRINE TANK REVERSE POST-CHLORINATION ULTRAVIOLET
DOSING SYSTEM FEED PUMP CARBON FILTER FOR SOFTENER OSMOSIS SYSTEM DOSING SYSTEM STERILIZER
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INTEGRATED DRINKING WATER TREATMENT SOLUTIONS



AUTO SAN
FILTER
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FLOW CHART

OF WATER TREATMENT

The main equipment are silica sand filter, active carbon filter, sodium ion
exchanger, hollow fiber, RO({ reverse osmosis), UV sterilizer, precision
filter, ozone generator, water tank etc.

1. Water pump

2_Silica sand filter

3. Active carbon filter

4 Sodium ion exchanger

5 Precision filter 9 Ozone mixing tower
6 Reverse osmosis 10.0zone generator
7 RO buffer tank 11.Water tank

8. uv






