-q-,"-'i he earth’s most important liquid. It plays
\portar role in sustaining life on earth Almost

; m the earth’s surface is covered by
water. Water is transparent liquid, which makes

up the streams, rivers, lakes. ponds and oceans on

the earth. Water in oceans i< mainly found in saline =
form and is not fit for drinking pur
this, the human body is also
water by mass. The presence of waror ic ne
for perjorming various biologicc
blood plasma is composed of

A Uj

N the universe, earth is the on ' planet that contains water. Earth has been calleg
| the blue planet. Approxime ! ercent of the planet’s wate

L ris fresh water andjgis
OUr most precious res

Y - '9 and polluting this resouree
o - —
Water occurs i -
® Solid form o aseous form as water vapour

g
¥

=
i A
Ary

S

. i .

r N 7 . |
cOmposed

el .

' Sources of water

Chemistry X







?
bodily Junctions. It is the water that lubricates our of water:

Fig.15.4 Distribution of Water on Earth

‘Tidbit j

L

e heat requnred Jor converting a solid into a | a liquid into vapours

nge oftempera*ure is calied fatent heat.
|mportance of Water

Water is an important requirement in ou™ye. Aj er air, the §
importance of water takes the seco
earth. Earth is the only planet in
contains water. ltis very diffic
without drinking water.

The Holy Quran surah A

surV|vo| on
ar system that
even a few dogs

s

yah — 30, also describes the importance of water as

1-30)

Modern

also revealed that living organisms consists of 50% to 80% waterﬂﬂd

' ism requi > l
every li @ pnism requires water for its existence m=  Reading Chec
0 dnnot perform its functions without
~ . ifferent sources
water. Qfir organs need water to perform different §i VVhat are the diff

, keeps our organs moist and helps in digestion and movement of joints.

e Woter is vntal for malntalmng life. The reactions, which take place in our DO&

. .-Jal



ts steel and iron industﬂ!! t

or i lnkes, rivers and oceans are usedai‘ n
2d other aquatic animals and many plantsl NV
lture needs large amount of water, to cultﬁrute

,sreqwred forirrigating crops, as seeds cannot germl
' Many industries such as petroleum, fertilizer, d *@ indu:

quantities of water for various processes.

|  4§ qualitg of water — expansion nfrozen : ,-. i

density of most of the solids
quids increases with decre
mperature. However,

s a unique behaviou

 the sewffce of water. The
°f ice is due to the
hexagonal structures. In Hexagonal structure of water mol
s, Six water molecules i j
'?a’:‘; elves in the form of a ring having empty spe ces. As a re
mverselg proportional to volume decrease
“1g/em’ at 4°C. This unlqm

,J_’J
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drinking w

Viron
=0

P L ‘?'TV?‘: : " U
ems like shortage of ater, intes

o

in fishing activities etc.

uality can be maintained by promoting awareness ca g pe
uality. For example, people may be made awargagot\tARJut

| 1ces into the running water, to maintain the pH anditeMgeMture of the wa
. disrupt the ecosystem. i

« i

Activity 15.1 / Ice Floats o 'ce of Water
BiMaterials: Ice, beaker

- | Method: V
i. Take water in beaker. @
ii. Add some ice cubes intg a .
iii. You will see that these%es floats on the surface of water.
iv. Give reason(s) t se ice cubes float on the surface of water:

4+ V. Can you name

stances that float on the surface of water?

Heating Ice and Record the Température 4

rmometer, burner or sprit lamp, beaker

omeicein a beaker. ii. Fix a thermometer in the beaker
iii. e the initial reading of the thermometer.
iv. Heat the beaker with burner or spirit lamp.

V. Observe the thermometer, does the temperature increase as you provide heag

vi. If no, give reason(s), that why temperature is not increasing. .
‘happen so. |







7 ;_A * }f.‘*x *B""} r;i~_1 i
RN ol ens. Y
- =2+ 16 ;

- Molecualr mass of Hydrogen |

y % age of Hydrogen =

Molecular Mass of H,0 R
25 100 = 1111 ? > -
18 .

Atomic mass of Oxy
e age of oxJgen = Molecular Mass #& *x
E’ x 100 =

18
The ratio between hydrogen and oxygen etermined as,

H ™0 3
\% 8888 E
| Tidbit | e B
Due to high specj ,Ewater undergoes temperature changes very slong::

compared to oth es. Water is able to absorb alot of heat without a significar
rise in the te e vast amount of water on the earth surface acts as agidt
ates the temperature of the earth. About 75% of the surface of th
ith water, it takes longer for the oceans to heat than it does for the

ated. Water’s high specific heat helps to keep the climate in check-'j
gals to requlate their body temperature more easily.

Propv?r*‘ 4 Jf water

15.1.2.1 Physical properties of water 7
® Pure water is colourless, odourless and a tasteless liquid. The taste of the watef;
. tothedissolved salts and gases. |

ST ® Water exists in nature in all the three states i.e. solid (ice), liquid and gas (vap
b freezing point of water is 0°C and boiling point is 100°C.




.»r* éapacitg oj 4 18J]g y
conducts heat more easily than
an |
or has high surface tension. ) Mh‘i i
. .‘ J' -

B The Jatent heat of fusion of water is bk ,
~ wateris 41kj/mole at 100°C. jimole, Whlle the ate ent he

ical propertles of water

A Thermal Stability of Water
. thermally stable compound. This is because onl

decomposes into its componentsi.e. hydrogen (Hz)and oxX
2H,0¢ 2000°C e

B Reaction With Me et
Water reacts with metals in a number of wa Wgree of reactivity of métals M‘_
upon their position in the reactivity Serles e _*I-h
i Reaction With Alkali Metals y R -

Sodium (Na) and Potassium (K)
potassium hydroxide (KOH), an
2Nags) +

2K s)

ii. Reaction WitheRlNg!i Earth Metals N
Calcium (Ca) rea @ v ater on heating to produce calcium hgdroxide, Ca(OH), and llbefes ; ,

Hgdrogen S
acs)+ 2H20(|) —/ CO(OH)2(aq)+ H2(g)f : '_'_. :
t with cold and hot water) to formzinc

inc Zn) and Magnesium (Mg) reacts with steam (no

%Xide (ZnO) magnesium oxide (MgO)andh
2Mg(s)+ 2HzO(g) —""'/

2Zn(s) + 2H20(g)

ﬂ
d water forming sodium hydroxide (NM

drogen gas. ;

—+ 2NaOHag+ Hagt

—» 2KOHag+ HZ(Q)?

'react with red-hot iron to jorm t

_—/
3Fe(s) + 4H20(g)









ch the dyes and kill the germs by oxidation. Wet ¢
nt and a germicide. .

: HOClag) s HClag + [N
| When the amount of chlorine is increased in the swimmin : ‘

S

ritation. The minimum concentration of chlorine in the

mgl-dm3 and maximum level is1 .5mg/dm3.

- Water as Solvent

Water is the best-known solvent. It can dissgh™g bstances than any other sofyen
to this fact, it is termed as a universal @ for many inorganic and certain on
| compounds. This property is very be us but sometime become a nuisancefg

because mostly salts (pollutants) P \water and is the cause of water polluti‘
characteristic property of water dissolves more or less of everything is due to}

;E following reasons.
i. Polarity of wa les

ii. Hydrogen boMyi ater

iii. Dielectg staMt

|
;

i -,

4

T e

i. Polarity ok Wa®r Molecules

cule has polar structure. The hydrogen on one end of the water moié
e (H™) while the oxygen on the other end is partially negative (07). ltis du
egativity difference between oxygen (O = 3.5) and hydrogen (H =2-1)°t°mf' "
Because of this polar structure, water is an excellent solvent for ionic solutes such @&
b salts, mineral acids and bases. When an ionic cbrrnpoun'd' is added into Wate'»»o
e charged ions are surrounded by water molecules. These oppositely charged ions =

- i ole - | r 3
S d are pulled by the water molecules and it becomes soluble in water: i -
L w‘ ‘ P _

aCl, KC|, Na,CO,, etc are soluble in water.

3 I8 attracted towards the partial negative pole (0™) of water mole



le is pffftic itive (H" %
% the other end

neawe (O ). Because
Bhcg of two nonbonding
(e pairs of electrons)
, water molecule forms
drogen bonds with other |
wla. These H,O




afy

-m’c’ﬂf{b%stdhqes such as dl‘kanggl |
"hese m?l}ééules are non-polar in nature, so they q
: Constant |
at is based on the coulomb law in which the force of
ositel ‘chmgéa bodies ‘X’ and 'y’ is directly proportional to th¥ o
erse ib;rcpértiohal to the square of the distance between t By

&®*R

- Mathematically it can be written as, ‘.,
Oy)

Force o —;
-

69 oo
2 : 3 —
#, ﬁ( - : :
- Where 'D' is the proportionality cg 0 is called the dielectric constant of wate
. the value of ‘D' the smaller ygll bNgefforce of attraction and vice versa. Waterh
- dielectric constant of 80 at 1 s, the positive and negative ions of a polar salt§
~ in water will have less traction and would remain soluble, while other |
- mgll value of dielect compared to water and therefore, these are not goods

Or

Force =

a“

wn flfe physical properties of water.
rJive chemical properties of water.
excellent solvent, give reasons.

<+

Gb“lty to dissolve ionic substances explain with reasol
‘ability to dissolve non-ionic substances explain with r

ty 15.3 / i3
) carbon dioxide (by exhalation or breathing out) thre V‘

2 er (hard water)
c chloride salt, straw, beakers

100dd SOme wintar ta el sboa Lo _1.___




i. Blow the carbon dioxide |
o wkokersjorflve minutes bg us : o
| jv.Observe both the beakers. Rl

v. Inwhich beaker water turns milky? give ’easoﬂ(,)“' R

g

vi. Can you name other salts, which turn : " TR
water milky on passing

m Soft and Hard Water '

Soft Water
Soft water is that water, which easily produces good lather and d

Hard Water

s0ap.

Causes of Hardness of Water
Water becomes hard when it dissolves’ 4+2H,0) or Limestone (CaCOeroﬁihe
soil. The rainwater on its way to gro di s carbon dioxide (CO,) from the atmosphere.

Water which contains carbon ghegid ™ has the ability to dissolve the small amount of
lcium bicarbonate. Similarly magnesium carbonate =
carbon dioxide to form magnesium bicarbonate. The

calcium carbonate (CaCO
(MgCO,) also react with w
reactions are asjoﬁcw-

%02 + H200 —> Ca(HCO3)xag
@ )+ COzxg + H200 » Mg(HCOs)xag ' f ;

Water wlissolve chlorides and sulphate of calcium, and magnesium. This
Uinder ater contains calcium ion and magnesium ion, which make the water hard.

- Types of hardness of water

There are two types of hard water:

1. Temporarg Hard Water

B ' (R - ‘_. ‘.: -
- N P J\ g .
5 O e ’

o

2. Permanent hard water

dness of water is due to the dissolved

5 )
B .VQN\POl’arg Hard Water: The temporary har 7 | .
These salts are soluble in water and are

pat iy : ;
M bicarbonate and Magnesium bicarbonate
tin thejorm of positive and negative jons as s

hown below.

Chenising X



md Magmm _ ?
“Mm the respective jons m

: f,' o m’“"" |
: caam — Ca”mp + 2Cl;oq, g
MgClxaq — Mg% o) + 2C':a¢ .

CaSOuaq o Caz*(aq) + SQ (

r MgSOuag + Mg% ag;
Methods of Removing Hardness 4 : ‘
. etho s of Removal of Temporary Hardn % ‘
i 'h Boiling the Temporary Hard Water, -
."‘ ary hardness of water can be easily d by simple boiling the wat
: w is caused by the presence of dWolvegl calcium bicarbonate, Ca(HCOZ%

‘;Moses on heating. The calau @ 0t? (CaCO,) is formed. The calcium carbones
Wk and settles down as pr gAhe bottom. |
e - Ca(HCO3) 0', » CaCOxs) + COxg + HiOg

.. Clark’s Method 3
This method is used the temporary hardness of water on a large scale: ThSISSE
- chemical methodl A ¢ ted amount of slaked lime, (Ca(OH),) is added to the tempony

- hard wate bicarbonate ions (HCO,") of calcium and magnesium prese )

ater are converted into their carbonate ions (CO, ). The carbong
agnesium are insoluble in water and settle down at the bottom.

Oa)Z(OqH' CO(OH)z - 2(:«1(?() is) + ;’.H,»Om
‘ White ppt
Aal
'd'._ ‘COJ)zaqH' CO(OH)2 o MgCO )+ CaCOxs) + 2H2Q0
l White ppt

hmovalojPermanent Hardness

o Of water can only be removed by using chemicals, which conv

® 0N precipitation. The word permanent is mnsleadlng
ved at the end,



s “ﬂmw‘mssm
Exchenge Method g

~ consumer and industrial settings. Zeollte is natfx ally ¢
mn also be prepared artificially. This resin is commonly
Nhen the hard water is passed through the resin, the
~ while the unwanted Calcium and Magnesium ions t

CaSOuaq+ Na,-Zeolite
Soluble

MgSOuaq+ Na,-Zeolite
Soluble

Insoluble ‘ :
Mg-Zeolite +N

Insoluble

When the Na,—Zeolite is us¢

omes inactive then it can ger




¥ |

itk p (ste e ion) and produce an i
artes ,Jvhéhfscéﬁédscum These scums hamp

ctior »ofsbap"is- also affected. As aresult, large amount.
g ~ Hard water e
C17H3sCOONa : . N
Sodium stearate (soap) Stearsy

Catt + 2C17H35COO—

Calcium ion Stearate ion

EEESS
i

i
( Y Zeolite bed
i‘ y - g Gravel
i
.
c
I,.
t - -y

a9 isadvan
¢ A i :

TH™%llowing are the disadvantages of hard watel
® Hard water consumes large amount of soap i
washing process. l

. - . : |

4 Hard water is unfit to use in steam engines and

boilers. When the hard water is used in the

boi . |
do:r, calcium and magnesium salts settles 2 ’

n . : ,,

. l’esu(:tthe bottom as hard insulating scale. As | Hard Water
e A % More fUEI IS consumed in PTOducmg T ] 10 Hard Water{;_




~ and stomach diseases. |
the stomach function

1. How temporary hardness
2. How permanent hardness

6. Write down the disadvantages of hard water.

W

ivity Testing of Water by

[ Materials: potash alum, beaker

' Method:

| i. Take a beaker: add some water it

| ii. Add some potash al

| iili. Leave it undisturbec
iv. Observe the wa

v If yes, what d

@ ter hardness u o :
of soluble salts of Mg and Ca per dm’ | Level of Hardness |

.
, =
D |

Do you observe some changes in water of the beaker?
d why? Give reason.

Soft

: p Moderately Hard
61t0 120 mg/dm’

. Hard
121 to 180 mg/dm”

~M°re than 180 mg/dm3




the introduction of the substances which
\ of the environment. Water pollution occurs \
?"f} Ccd into natural water. Water is conside
: L. “ls contaminated with substances (pollutants)

| other living organisms. About 70% of the earth'S. surface js
2 o ver, the reservoirs of fresh and useable water are very limite The
mnt!y destroying the fresh water resources. §
| Water is an excellent solvent and can dissolve vast variety

water, when it flows or seeps through the surface of thega

springs and wells is considered fit for drinking and
be chemical or biological in nature. Common

disease-producing organisms, toxic metals sy#as e

estic uses. The ﬂé
include human or gr
or mercury, agriculturg
and high-temperature water

Jrom power plants. Pollutants in water
drinking purposes.

The substances that cause mm*‘y’ 1 are
called pollutants. These pollute A dissolved in

water from the soil, atmo grds, factories,
farmhouses, volcanoes » digae blooms and
homes etc. Accordi reports of W.H.0.

(World Health Org ), about 80% of the
diseases are cq to the polluted water in
developing untrj

The mg

31 !‘

& @ ; i %

“*5&& ?é%‘fjﬁ Uig ‘.:

dmP H VN N ;
‘ S

¢

\i' "’ .

to

d

R .
SRS

S of water pollutants gre 15.11 Water Poliution

| wastes,

li. Household wastes,

ricultural waste and iv. Animal waste

Industriq| Waste
As the

i Population Increases theijr demand for
o Inod °0d, clothes, Paper, plasti ‘ ‘.
B e . Tl » Plastics etc qfso INCreases. |n

g ¢ ese deman(s Industrial ypjts are

hed to -
o Produce the desired Substances on

Fig.15.12 Industrial D&

e -
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B

nan Q,[))'is’d measure of the cap
e decomposition of organic matter and the
as ammonia and nitrite.

Household wastes are produced inside the
houses during day-to-day activities like using
soaps and detergents for cleaning purposes etc.
When this household water enters the water
bodies such as streams, canals, rivers, lakes
F ~or groundwater it causes water pollut
| These household wastes remain in &gter 1
dissolved form or in suspended {g
time and affect the aquatic life.

Household wastes can be b
divided into two categoy

= .

} The major disad,

that it is non biodegradable. Microor
_ J ¢
bacteria etc

¢ cannot decompose deterger
) these microorganisms can easily decompose

i. Waste water
ii. Solid was
i. Waste we

%a&m

, acids, bleaches,
affect the quality o

clife. Flushed water
such qs bacteriq,
F country driqking

» Wigkes, hair colors etc
water'and affect the aquati

ontain pathogens
"€ and protozoqn In oy

i W
2 e &






R dicease: ‘a're;)onsible

aths of 1.8 million people every year. I Che,
e s of these diseases are given below. | Define Warait

_; & ' i -

cterial Infections

1 Pholerc is a waterborne disease that affects the
intestine. It symptoms usually are watery
diarrhea and vomiting which can lead to
dehydration and electrolytic imbalance.

Wi,

|’ iy
" :
v‘ ol
8 Al

dbdoming] Cromps: K

ii. Dysentery

By Itis one of the most common waterborne diseases\

k the large intestinal disease, cqﬁ;}j
abdominal cramps, anal Pain and bloody stof i

T, ,

iii. Typhoid Fever ’
Another example of waterborne 'QV’ ..
| typhoid fever. This is caused b erium, R

which enters the bloodstream,
infected with typhoid fever

2. Viral Infections
i. Hepatitis Aa 0id Fever
of hepatitis viryses are usually 1 unsanitary surroundings
seifhese viruses attack the liver and caus: aundice, hepatitis etc. The
per failure. |

The polio yirys usually
| through the faeces of
In areas with, poor




worm and pinworm infection are common |
. They spread by swallowing the eggs oftheée*Wa
ﬁ‘ ‘OY eating spoiled food. They cause ulcers, fever, vomitin
S.Arscnlcosis an .
orinking water with Arsenic and fluoride
“inerals has serious effects on health.

Fluorosis s 0 disease caused by drinking water

with excess ﬂuoride. It damages the bones and

d Fluorosis

teeth.

4
Arsenicosis IS @ disease caused by drinking ?’
04

M 1 Dental

water with high levels of arsenic. It is also known

o5 arsenic poisoning. The symptoms of arsen
poising are excess Of saliva, vomiting, ngg V

blood in urine etc. The WHO recommend

&

ojarsenic in drinking water is 0.01 mgN
Fig.15.22 Arsenicosis

Society, T

Wto be Drinkable
Mspecial purposes is called treated water e.g. dis_tilled waﬁg;f;l
ed water of swimming pools. Water is passed through different'
rom water and make it suitable for drinking. | ko

i

.f;[)'u"‘“?’gf
N <¢ :1l\|‘.q basin
ded impurities and dissolved solids. It is then filtered throu

: MR ove suspend
sand and | bed to remove remaining suspended particles. After this water is passgﬁ
is passed from water |

Yhmugh charcoal to remove colour and odour At
suitable for drinking

ireated with calcium hydroxide and alumi_nu@:ﬁ%

15

last stage. chlorine

o kill microorganism (germs) such as bacteria etc Now this water IS

and other purposes.

ality of water. In the treatment process, the
and killing of the pathogens, makes the water
e untreated or contaminated water, there
dvisable to drink treated water. =

-“:::::r treatment process improves the qu
" val of suspended and dissolved solids
f\(l.nd safer for drinking. If we drink th
Gtrisk of being seriously ill. So it is always

e ————————————




> amounts of
olved oxygen in
als.

Contamination

and DNA etc.

{

nd petrochemical can alter the egpm

e organisms. In human beinc

ry and its compound
primarily through




,-'}s:‘égpr-'med of 92% of water.
s in three different forms, solid, liquid and gas.
niversal solvent.

jh concentration of dissolved salts.
1:4% is present in the form of ice sheets and glaci
N  water needed for human requirements'is .2%0%f the total.
The Holy Quran in Al-Anbiya Ayah — 30, deggri importance of water as %
-‘ - made from water every living thing”. 2
r‘}Nater quality can be defined on the ba ts physical, chemical, biological,an

- radiological characteristics of waig Y 4
h Pure water is colourless, odour Q steless liquid. ; “
e

ﬁ ‘The latent heat of fusion ofeugt
- wateris 41kj/mole at 1QQ°
~ ® Soft water is that w @ Mm% produces easily, good lather and does not forfi
'-'"_; - with soap. ’ L

j/mole, while the latent heat of vaporlz

hich produces little lather and form scum with soap:
hard water; temporary hard water and permanent hardw el
5s of water can be removed either by boiling or by Clark’s meto&s
iseases are those diseases that spread because of drinking pollut d "f"‘i‘
Bse foods that are prepared in polluted water, ',
) accumulates in the blood, liver, kidneys and brain tissues. In young childr
~ causes brain damage, learning defects etc. "
Mang aquatic ammals especially young ones cannot survive in water abOVe

"L die |




Jonic—dipole forces S
] ' S A

: Al salts cause the water become hard except
. Calcium Chloride
~ ¢. Magnesium Sulpahte d. Sodiu

The salt which causes temporary hardness in water is e
CE

=
i
e
alyy N
i

3.

4 Magnesium Sulpahte ' b. Calcium CF

¢ Magnesium Chloride ' d. Calciurf™velgh
4. Chlorine acts as bleaching agent in the presence o

a. HC' b H2O y N

5. Permanent hardness of water is removed by ay

a. Washing Soda b.Soda lime C.
6. Most of the aquatic animals cannot WAl ater above,

a. 20°C b. 25° ¢ 30%C d.35°

7. The destiny of water maximum .
a.-40°C c. -4°C )

8. The disease which cause'\ ction e
a. Hepatitis holera c. Typhoid

9. All are waterborge dis s except '

« 0. Hepatitis Malaria ¢. Typhoid

10. Water :

a.CO C and H, . COandH,0  d.Cand

) L

Bo Short qu -

L |dentify the factors which are responsiblejor dissolving polar subst
2 Explain why it is advisable to drink boiled water.
" wh':l ice floats on the surface of water?
oin the importance of water and its quality?
g atis eutrophication? How does it pollute wate
,?hemistrg helps to maintain clean swimming

L3

ances inwa

re
pools?






