modern water management

—pasic track
Water
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Water cycle

the importance of water

Content: Water resources

INDUSTRIAL TRAINING ACADEMY

Why water (properties of water)

Why water treatment

Physical Water Analysis
Chemical Water Analysis

Water Control Parameters

Water Impurities

The main problems in water
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Water Molecule

Covalent bond

Hydrogen bond

di polar

high heat capacity

High surface tension

capillary tube raise ( plant life)

Bad electric conductor

Osmotic pressure

( control performance of all living cells)
food preservation by salting
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Water resources

Water

resources

Natural Artificial

Reused Desalinated sea
wastewater water

Surface water Ground water Frozen water

Oceans/seas

20% of 3% 80% of 3%

Fresh water 115 Mm3/d

Salty water fresh water fresh water

About 97%

About 3% of

natural water [Horizon Chemical For Special Chemical 7/17/2023
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Water resources

1.Less than 2% of the Earth’s water supply is

fresh water.

2.0f all the earth's water, 97% is salt water found

in oceans and seas.

3.0nly 1% of the earth's water is available for

drinking water. Two percent is frozen.

Oceans 97.5%

(Saltwater) -

Freshwater 2.5%
_

Ilce caps and glaciers 79%

Groundwater 20%

Other Freshwater Sources 1%

Water in soil 38% V

ul Water in rivers

Water in living

Water vapor .
organisms

in atmosphere
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Desalinated water

* Large-scale seawater desalination began in the 1960s, usinﬁ thermal distillation
processes such as multi-stage flash (MSF) and multi-effect distillation (MED), which
dominated the market until 2000 .

« The membrane-based technology reverse osmosis (RO) was introduced into the market
in the 1970s, mainly to treat brackish water.

* Since the 1980s, advances in membrane technology and materials have made it possible
to use RO technology for seawater applications .

* As aresult of this advancement, since 1999, membrane-based technologies, including
RO, electrodialysis (ED), and nanofiltration (NF), have become the most dominant
technologies for water desalination.

* Since that time, the average ﬁrowth in desalination capacity throughout the world is
about 7.5% per year, of which membrane desalination makes up about two-thirds of the

total installed capacity .

* The total desalination capacity (installed and projected, 2021) is about 115 Mm3/d, of
which 77% (~88 Mm3/d) uses RO technology.
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Reused water

swimming pools i

0
N

1 2 o
* . "Globally, about 359 billion cubic meters of  zeroliquid
wastewater is produced each year, I four Breps : s
equivalent to 144 million Olympic-sized : .

» "About 48 percent of that water is currently
released untreated. This is much lower than
the frequently cited figure of 80 percent."

 Creative reuse

* "The most obvious reuse of treated
wastewater is to augment freshwater water
supplies,” Jones states. Treated wastewater
reuse is already an important source of
irrigation water’in many dry countries,
particularly in the Middle East and North
Africa. However, only 11% of the
wastewater produced globally is currently
being reused, which shows large
opportunities for expansion.

FOUR-STEP
WASTEWATER TREATMENT
Zero Liquid Discharge technology
sists in ridding wastewater of all of its

.t Horizon 13 Horizon Chemical For Special Chemical 7/17/2023
Chemical
For Special Chemicals




Industry
22.4%
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Agriculture

Water Uses

Agriculture
48.1%

l Energy

Energy 10.8%

. 13.3%  |ndust Drinking
Drinkin ry
6.0% 34.4% 6.6%
14 Horizon Chemical For Special Chemical

How Much Water Do We Use?

Shower

20%

Faucet

19%

Source: Water Research Foundation, Residential End Uses of
Water, Version 2. 2016
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Why Water ?

Dissolution °

availability e
"Like dissolves like". -

-about 70% of earth is water

molecules that are polar will dissolveina -
polar solvent like water.

Human Intact

Habitation
0.05"

eﬁ

TDizzolved 1ons

ﬁ+
Zolid erystal ‘ . &t
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Why water treatment ??

288
. .‘.‘I
'Y B

Source V\{ater Safe Watgr Sedimentation Filtration Disinfection Safe Water
Protection Transportation Storage

| N I
e conumeeT
ouseno ater Ireatment and Sare Storage

 Reduce maintenance costs
* Extending the life of the

* Reducing costs resulting from
stopping production

* Reduce energy consumption

equipment and accessories
v
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pH
Conductivity
Color

Turbidity

Odor

Specific gravity
Viscosity
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Physical Water Analysis
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Chemical Water Analysis

Cations Anions
 Aluminum * Hydroxide
e Ammonium e Carbonate
e Calcium * Bicarbonate
* Hydrogen  Sulfate

* Ferric—ferrous * Chloride

* Magnesium * Phosphate
e Potassium * Fluoride

e sodium * nitrate
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Water Control Parameters
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Parameter Definition

eHardness eTotal hardness is the combined concentration of
dissolved calcium and magnesium salts.

eAlkaline or temporary hardness is caused by
bicarbonate which predominate in most natural
waters are easily broken down when the
temperature is raised.

eNon alkaline or permanent hardness is caused
mainly by chloride, sulphide and nitrates

e\Water hardness is the most common contributor
to boiler scaling.
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At pH 2.3 — 102, bicarbonate (HCO: ) is in
eguilibrivum with carbonate. Carbonate is favored
at high pH. P alkalinity appears and P = %% WL

Alkalinity

At P endpoint only HCO ™ exists;
no CO:2" or CO2 is present.

M Adkalinity is Total Aldkalinity

P endpoint = 4.2 — 4.4
rMethyl Orangs

P endpoint = 8.2 — 8.4
Phenolphthalein

Abowve pH 10.2 only carbonate (SO and
hydroxide (OHT) are in solution and P = % M.

IFf P =M only hydroxide is present.

Adkalinity is the acid neutralizing
ability of a water.

Endpoint Endpoint
__ Free Mineral H : E
- Aucidity {F LA i :
Acidity OH Alkalinity
. f——————— R e - .
5,000 nmo'l 500 50 5 i Mg/l CatO. mgil CaCOs, —-----E 5 50 sS00 S5.000 gl

14 M LES 13 I:=.::- E
- L=l T Esca;:_:es uickiy E__ Free CO. Gas __E E
Into Enwvironment H : H

=1 Mo alkalinity is present E-. Bicarbonate Aldkalimity E r== : =1 Hydroxyl Aldkalinity r==

E :-. : Carbonate Alkalinity -

8] 1 2 3 <1 5 L] & = 10 11 12 13 14

Baelow a pH of 4. 2 free acid {(H™ ).
carbonic acid (H=CO.), and carbon
o SO coexist.
o Horizon
Chemica
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7
PrPH
At pH 9HZrizof -Chemited FodSpeieClaamizginic

acid. and bicarbonate are in eqguilibriumm.
Titration will only show "R alkalinity, no "P™.

Ad pH 10.2 aonly carbonate exists.
Here ZF — M = zaero, or 2F = M.

7/ﬁ$2@233‘initicn, it only HCO: is
present in water (no GOz or GOs" ),
then the pH is 8.2



eAlkalinity eThe extend to which a solution is alkaline and a
measure of its hydroxide, carbonate, bicarbonate
content

eHigh alkalinity promotes foaming in boiler which
lead to steam contamination

oA measure of acidity or alkalinity of water. on a
scale of values from 0 to 14

eThe more extreme the pH, the more likely
corrosion problems to occur

Horizon Chemical For Special Chemical 7/17/2023



oSilica eFound as dissolved silicate and in a suspended
complex form. It can combine with other
compounds to give scales that are strongly
insulating and difficult to remove.

oA measure of total amount of solids in solution.

*Total dissolved solids(TDS) |gypressed as(ppm),(ma/l),(g/m?)

eSuspended solids (SS)
oA measure of the particulate matter present in

water. May be removed by filtration, coagulation
, sedimentation.

o Horizon 23 Horizon Chemical For Special Chemical 7/17/2023
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eDissolved |®Oxygen and carbon dioxide are the most
gases important dissolved gases.

eDissolved oxygen (DO) is an important factor
in determining the corrosiveness of water.

eThe solubility of oxygen in water depend on
temperature and pressure.

eDissolved carbon dioxide gives carbonic acid
that tends to lower pH that makes water highly
corrosive.

.t Horizon 24 Horizon Chemical For Special Chemica 7/17/2023
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Calcium,
magnesium,
chloride,
Carbonate &
bicarbonate
compounds

Dissolved inorganic /
Oxygen, salts Clay, silt,

carbon dioxide, ) Dissolved gases Suspendea sand
iInorganic

Industrial fumes. Water material

Impurities

Humic acids, \Dissolved organic Suspended organic Oil, organic

Plant & animal compound material detritus

decay products Micro-organisms \

Bacteria
, algae,

fungi

7/17/2023
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The Main Problems In Water

* Water is the strongest
solvent on the earth

we find in water:

(1) suspended solids
(2) dissolved solids
(3) dissolved gases

all these components dissolved
in water cause problems in the
operation of boilers, which
must be addressed

26 Horizon Chemical For Special Chemical 7/17/2023
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