Ecosystems &

lige sustainability
Theme one

B _propecies of water ] —r

it is a transparent liquid,
and a medium in which
many chemical compounds
water dissolves many chemical compounds may react.
it is a good polar solvent

2

Physically

waler exists in three states solid , liquid & gas within the temperature
range known on earth
| :_ : |
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; Biologically
]

¢ water is necessary to sustain life

¢ all living organisms are surrounded by
membranes to separate their content from =
the outer environment

* the water passes from the environment

to inside through this membrane as : e Ay —
- it carry the needed materials to produce i
Energ}lr CYTOPLASM s

- it can get rid of wastes to outside

I I I I T I R

Scanned with ACE Scanner



R D D O

#

o chapter one

the water exists 1n various 5ph:'res: \

as water vapour is from the
components of atmosphere in
gaseous state

as water exists in solid state in the
cryosphere, which refers to the Geasphere
frozen water in the polar regions, L Bl

icebergs , and glaciers N

o -

Water covers about 70% of the é

Earth’s surface. About 97% of this E ——
liquid water is found in oceans, seas, ( 1

and salt lakes as salt water. The re- / salty water 97%
maining part is fresh water found in

rivers, freshwater lakes, and ground-

water.

Q= e cgels

¢ Water is constantly moving from one place to another through many
different paths that form a near- el L

ly closed system called the water
cycle in nature or the hydrologi-
cal cycle

¢ the water cycle as a system is
capable of Changing the Earth’s
surface physically, chemically
and biologically.
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water cycle's processes

Evaporation : water evaporates from p

water bodies , the biological processes such as Water vapor 1t C.lf;ﬁ,s
transpiration in plants and respiration in plants and may react chem! -
animals contribute in this process too with mmpul}ﬂ g 1,-1 s
condensation : water condenses to form the air, {mm“.-lg aL
T that fall as acid rain,

- - p s cen|VES rUCk5
preciptation : rain or snow falls again to form which dissol

water bodies
collection : water seepage through the pores of soil and sedimentary
rocks to form groundwater.
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1- What are the different tools and measurements that :
meteorologists use to measure the annual rainfall omounts that fall :
on a specific area of the Earth's surfoce? : E
2- Can scientists predict future changes in the Earth's water cycle? 2 g
L]
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T : . - The two hydrogen
ater 1 1€ ratio 1¢ ratio between ;
Water is > A s = atoms are linked to

o ; - T . hydrogen and
composed of between ; 1‘\ = 1 the oxygen atom

N e a oxygen is
two elements, h‘_ud!". gen and 1.1 ].' " oa o, by two covalent

bonds, between

e -
hydrogen and | OXYygen Is 2:1

OXygen

MIASSES
which an angle

measuring about
104.5

respectively
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Chemical properties of water ]

Water does not exist on the Earth's surface in a pure form, as it contains
many ions and Chemical materials that interact with it in different ways.
+ Wa will raview Thraa of tha main propartias of walar ara:

B woter polarity J

¢ The oxygen atom is characterized by its higher electronegativity than
the hydrogen atom, so the bond electrons are
attracted towards the oxygen atom, forming
a partial negative charge on the oxygen atom
and a partial positive charge on the hydrogen
atom, which is known as the polarity of the
water molecule.

¢ The polarity of water molecules results in
their connection with other water molecules
in what are called hydrogen bonds or polar
molecules of other materials,

which gives watar the ability to dizsolue many solts and braok them down inte dizsocioted
lons

AT 3N Sodium chlodda solubllity In woker:

Also, the ability of water molecules to /
form hydmgetl bonds between themisa
major reason for the high boiling point of
|-
pure water :
as it reaches 100 C under normal
atmospheric pressure Compared to the .

+ -
Boiling point of compounds similar to it Nacl + H,0 —» Na'+ cl
: Fe (sl m faq) faq)
in composition, such as hydrogen sulfide,

, £y S Hydrogen
which reaches at61- C sulphide wat
_'s'- .‘u'-
i, oy
H H H H
TR T Eu N :

Scanned with ACE Scanner



. AquaficEcoSystern @
L water hydrolysis

¢ water is weakly ionized so a small percentage of water molecules are in the
form of hydrogen ions (H) and hydroxide ions (OH)

; * as a result of chemical reactions with various compounds, some salts

 present in natural water are ionized , which affects the balance of these ions,

i causing the acidity or basicity of the water.

Aydrolysis of :

Bec. the concentration
([T o 09 g o

into sodium ions (Na’) and chloride ions  tjon of hydroxide ions
(CI'), and the salt ions remain in the (OH).
solution without binding to the water ions

(H" - OH')making the solution NeU[RaL
for illastration only : NaCl + HOH - H* + Cl + Na® + OH
bec. the concentration
S when sodium of hydrogen ions (H')
bicarbonate is added decreases and the
to water , it ionizes into ion making  concentration of hydroxide

the salt solution BaSIC \J ions (OH") increases

for illastration only : NaHCO_+ HOH - Na* + H . CO +0OH

D when ammonium bec. the concentration

chloride is added to of hydrogen ions (H’)
increases and the

concentration of hydroxide

the salt solution 3CiDiC \J ions (OH") decreases

for illastration only ?\:H_{;l + HOH—-H"+ Cl + NH OH

water , it ionizes into ion making

g T . T T T T i e e O i I o R R
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* Acid-base balance in water depends on, the relationship between the
concentration of hydrogen ions (H) and hydroxide ions (OH). which is

called the pH of the solution.

# It is a graduated scale that takes values from 0 to 14. as following :

H+ increases the two ions is equal

PH<7

reeot v |28 | scidorbase

Sea water 7.5:84
Fresh water 6,5:85
Disnlled water 7
underground water varible
clouds 45:5

" These values vary dependin
human activities in that area
or rainwater are formed.

g on different envi

PH=7

basic according to to the area & the
environmental condition

Acidic or neutral
Neutal as it devoid from impurities or 1on

Neutral or basic as it dissolves calcium
carbonate or magnesium carbonate rocks

acidic in general
and other acidic

which can affect t

ronmental conditions ,

chapter one

is a measure of the
acidity or basicity of
water

if the concentration of
OH- increases

PH>7

due to the presence of co,
gas dissolved mn water

he pH value when clouds
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Hydrochloric acid HCI
Perchloric acid HCIO Sodium hydroxide NaOH
.‘

Sulphuric acid H,SO, Potassium hydroxide KOH

e Barium hydroxide Ba(OH)
Hydroiodic acid  HI Y 2
N calcium hydroxide Ca(OH),

Example

Hydrobromic acid HBr

Nitric acid HNO,
Carbonicacid H,CO, Ammonium hydroxide NH OH
Phosphoric acid H,PO, Aluminum hydroxide AI(OH),

Acetic acid CH,COOH  Magnesium hydroxide Mg(OH),

‘w Maasuring pH velvain Diffarant Walas Samplas

L]
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]
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] F ) L}

N LPequired YNaterials
]

. &) Water samples
' (sea water, river water, and spring water)

. & pH meter or pH test strips € cups
) Distilled water £ Glass rod

|

I

I . .

: ixpﬂflm"“t Frﬂt"d“r?ﬁ-
I

E ) Tiralion : titrate the pH meter using distilled water.

' £ samplapraparation : Number the cups and place a small amount of different
, type in each cup.

E ) Test: Immerse the electrode of the pH meter into each sample and record
| the reading once it has stabilized.

L) Maoswing : dip the strip into each sample for a few seconds and compare
its color with the chart
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