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Chapter-15 Environmental Chemistry—Il Water

INTRODUCTION ]

Q.1

Ans:

Q.3

Ans:

Q4

Ans:

Q5

Ans:

SHORT QUESTIONS

What is importance of water? (Knowledge Base) :
REASONS FOR IMPORTVANGE CF WWATE R ’

1%,

Throughout history, impzriance ‘and sigiificance’| oi \wadter was l:een recognlzed by
mankind. Its importance is\becagsz of fHllpwing reasany.

e It.is dn essentigl-aiid mlar 'campunent of, eack’and every living cell. For example,
human naay consistscf apout. 1090 aaier.

e It'nrovices en'environiment for animals and plants that live in water. So, all living
orgarisms'ovye'theii-iife because of water.

[ 5.9 We usewater in daily life for drinking, cooking and washing purposes. —

i- o' aoes ground water pollution occur? (Knowledge Base)

' ROUND WATER POLLUTION

Quality of drinking water has remained a major factor in determining human health and
welfare since ages.

e Since World War Il there has been a rapid production and use of synthetic chemicals.

e Many of these chemicals (fertilizers and pesticides run off from agriculture lands
and industrial discharge from industrial units) have polluted water supplies.

e Besides this, there is also a threat to ground water from waste chemical dumps and
landfills. Currently, waterborne toxic chemicals pose the greatest threat to the
supplies of water especially in urban areas.

Why it is necessary to understand the sources and effects of water pollution?
(Knowledge Base)
SOURCES AND EFFECTS OF WATER POLLUTION
Use of polluted water is causing water borne diseases. So, use of polluted water is a
concern of every citizen. Therefore, understanding the sources and effects of water
pollution is essential for controlling this alarming threat.
What do you mean by ground water pollution? (Knowledge Base)
GROUND WATER POLLUTION
“The contamination of ground water due to undesirable and harmful substances is called
ground water pollution. ”
Disadvantage:
Use of this polluted water is causing water borne diseases.
Write a note on occurrence of water. (Knowledge Base) (SWL 2016 G-I)
OCCURRENCE OF WATER

The occurrence of water is as follows:
(i) The oceans contain about 97% of world water.
(i) The rest 3% of water is in the form of: —

e Glaciers and ice caps (2.1 %) — (]

e Ground water (0.6%) NN

e Inland water (river, lakes, aiid, streams Fonu’ 04% I

e Atmospheric water(Vyater v»r,ou S) AbCLt( 031%

Glaciers & ice caps 2.1 % Atmospheric water 0.001%

Ground water 0.6 %

Inland water 0.2 %

Figure: Distribution of Water
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< )

INTRODUCTION

MULTIPLE CHOICE QUESTIO
Human body consists of _ % wa'er (KB}
(A) 70 \ (860
(C) 40 (D)3
The ocear containc.zibout! v L |\ 95.0fwiorid-water: (K.B) (BWP 2017)
(A) 97 (B) 98
(C)90 ' \ ) (D) 97.1
\Watdr ig aisarresent in the atmosphere in form of: (K.B)
(/\j-Raii drops (B) Dew
(C) Water vapors (D) Rivers
Only % of the total water on the earth is potable: (K.B) (LHR 2013)
(A) 0.6 (B) 0.9
(©)0.2 (D) 2
The amount of ground water is: (K.B)
(A) 0.6 % (B) 0.9 %
(©)0.2% (D) 2%

15.1 PROPERTIES OF WATER

Q.1

Ans:

15.2 WATER AS A SOLVENT

LONG QUESTIONS

Write a detailed note on properties of water: (Knowledge+Understanding Base)
(LHR 2015, GRW 2016, SWL 2017, FSD 2016 G-1&I1, MTN 2016 G-1 & 11)
PROPERTIES OF WATER

Structure of Water Molecules:

Water is composed of two elements: oxygen and hydrogen. One atom of oxygen
combines with two atoms of hydrogen to form one molecule of water.

H™—— O~

\H5+ e
Properties: \ . '
The properties of water are a feilGuws. / .
o (Pyie wateris.d cléar, CdIu{ées's, otiouriessand tasteless liquid.
o isineltralitolismis. (i enk="7)
e ts Treezing pointis'0°C and boiling point is 100°C at sea level.
e A5 ragetinium density is 1 gem™ at 4°C.
< Itisan excellent solvent for ionic as well as molecular compounds i.e polar compounds.

e It has usually high that of heat capacity about 4.2 Jg K™, which is about six
times greater than that of rocks. This specific property of water is responsible
for keeping the Earth's temperature within limits. Otherwise, day time

-

CHEMISTRY-10 294



Chapter-15 Environmental Chemistry—Il Water

temperature would have been too high to bear and night time temperature Would
have been too low to freeze everything. - ,
e It has high surface tension. This unlque property of v vaier |s ‘ruarzon sibl fon IS

high capillary action.

Capillary Action:

“Capillary action is the pro 2eds l"y i\ﬂ]ltf‘ Wittl’ liises UJ flcm ‘hé-+0015 (f plants to leaves .

Signifizinge:

This presags isivitay for the suriivai Gt 1he .and plants.

Q.2 Why wateriisicalizc uwl seriai solvent? (Knowledge+Understanding Base)
(GRW 2014, SGD 2016 G-I1)

; [ I\ T OR
' J L How polarityof water molecule plays its role to dissolve the substances?
' OR
Explain the reasons, water is considered a universal solvent.
Ans: WATER AS A UNIVERSAL SOLVENT
Water is the universal solvent because it can dissolve almost all the minerals. Its ability to
dissolve substances is because of two unique properties of water:
(i) Polarity of water molecule.
(ii) Exceptional hydrogen bonding ability.
(i) Polar Nature of Water (Dissolution by Hydration): (GRW 2014)
Water molecule has a polar structure, i.e. one end of the molecule is partially positive
while the other end is partially negative because of electronegativity difference
between oxygen and hydrogen atoms.
Solubility of Polar Substances in Water: (DGK 2017)
All other polar substances are soluble in water, because the positive end of the substance is
attracted by the negative end (O) of the water and negative end of the substance is attracted
by the positive end (H>") of the water. The electrostatic attraction among the ions is
overcomed by the ion-dipole forces of attraction between ion and water molecules. In this way,
positive and negative ions of the compounds are pulled apart. Ultimately, these oppositely
charged ions are surrounded by water molecules, thus separated and kept in solution.
Examples:
Most of the salts are soluble in water like:
e NaCl
e KCI
e NaySO, etc.

=3

H '
H‘“\O/ \ 5%
=1 o 7— A
iR KJ" _) ........ [

U] o
4//-Oh IR \ I HN/O\

ol HEL
' |

; J AT B | Figure: Dissolving Process of a Polar Substance in Water
Insolubility of Non Polar Substances in Water: (FSD 2017)
Many covalent substances which do not have polar ends or bonds are not attracted by
water molecule. Therefore, non-polar compounds do not dissolve in water.
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Ans:

Exmaples:

e Benzene

e Ether : AR

e Octane etc. | '
(ii) Extensive Hydrogen Sunding "f)ll_y .
“The attractive force presentibétwiesn fatrticl pcsn.ve hydrogen end-of one molecule and
partial nggative_erniu-0f- mere electrc neq'-ttlve -atom of other molecule is called Hydrogen
bonding ™" .
Mechariisim of Digstlutics.
Weler malecile 1s'composed of oxygen and hydrogen atoms. Because of two O-H bonds
ah@-two lone pairs, one H,O molecule can develop hydrogen bonding with four other
H,0 molecules, which are arranged like tetrahedral around the water (H,O) molecule.
This unique behavior of water enables it to dissolve many polar non-ionic
compounds having hydroxyl group (-OH).
Examples:
Alcohols
Organic acids
Glucose

Sugar etc.

H—C0: oo
104.5°O .Q

H
Figure: Hydrogen Bonding of Water Molecule

15.1 PROPERTIES OF WATER

SHORT QUESTIONS

What is the significance of heat capacity of water? (Knowledge+Und .;ta'\dlnc BasE ,.
HEAT CAPACITY OF WATER . f

Water has unusually high heat canacity abvut 472 m el -/\ih_im |s-._ a;_ut_,::x 'umes

greater than that of rocks:, vy iR RN RN o

Importance. A /

This sweu |c pror.;m/ of water IS.res p')wslmr for Keepmg the Earths temperature within

limits. G rveise, day! tlme._u_an{p?rx.wc would have been too high to bear and night time

temnerajurz\wotla have Leen too low to freeze everything.

, ‘Iﬂ’nat hanpeasiia lump of cesium is dropped to water? (Knowledge Base)

(Interesting Information Pg. # 140)
REACTION OF CESIUM WITH WATER

If you add a lump of cesium to water in a glass trough, the reaction is so vigorous that the
trough will shatter into small pieces.
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Q.3  Why water is considered to be a universal solvent? (Knowledge Base)
(GRW 2014, FSR-2214, DGI-2017)
Ans: WATER AS UNIVERSAL SOLVENT § i
Water is a universal solvent because it car} disselve-airost-all\tize ininerals,.Its aoiiity to
dissolve substances is due toitwo uniaue.gropertiiet cf vyatel:
(i) Polaritv.of water moleciles |
(ii) ExGeptional-hydiogen hHinding.anility:
Q.4 Explain Vv'| y non polericompeunas are insoluble in water? (Understanding Base)
(FSD 2016 G-1,17)
Ang: s IN LUBILITY OF NON POLAR MPOUND
b lv a .y covalent substances which do not have polar ends or bonds are not attracted by
water molecule. Therefore, non-polar compounds do not dissolve in water.

Exmaples:
e Benzene

e FEther
e (Octane etc.

15.1 PROPERTIES OF WATER

15.2 WATER AS A SOLVENT

MULTIPLE CHOICE QUESTIONS
1. Water is composed of: (K.B)

(A) Oxygen, hydrogen (B) Nitrogen, Hydrogen
(C) Nitrogen, Oxygen (D) Oxygen, Hydrogen, Carbon
2. The freezing point of water at sea level is: (K.B) (SWL 2017)
(A) 0°C (B) 20°C
(C) 100°C (D) 1°C
3. The boiling point of water at sea level is: (K.B)
(A) 100°C (B)0°C
(C)50°C (D) 101
4. The maX|mum density of water at 4°C is: (K.B) (MTN 2017, FSD 2016 G-I1)
(A)3 g/cm (B) 1 gm?®
(C) 1 glem? (D) 1 gem®
5. Water is excellent solvent for: (K.B) - =2 (L
(A) lonic compounds N (B)| Po'arcom-*')unus L[ O N0~
(C) Both Aand B - », (iD) Nohe bf thede o
6. Surface tension of water is: (K Bt A ( )
(A) Hign, e~ \ L\ B} ey
(C) Muerate! | | I \ (D) Comparable
7. The bond'anglé bet tveep H S-H in water is: (K.B) (GRW 2016, BWP 2016 G-II)
~ (A)[104.5°0 ) L (B) 104.6°
NV 3107 (D) 104.8°
“gl Water is a universal: (K.B)
(A) Solvent (B) Solute
(C) Both Aand B (D) Donor
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9.

10.

11.

J"sl DS 15.1 TEST YOURSELF

Ans:

Ans:

Ans:

Structure of water molecule is: (K.B) (DGK 2016 G-11)
(A) Polar (B) Non-polar —~
(C) Both Aand B (D) Diatomic .-

Water dissolves non-ionic compcuﬂds by (43D

(A) lon-ion forces = (BJ len-dipcle forees

(C) Hyesoigeh bonding A D} Covaient bonds

Condustivity, ¢f fitire waten is; ’K i)

(A)Higa 0oy (B) Very low

(Cj\ery hijye- (D) None of these

What is capillary action? (Knowledge Base) (GRW 2017, FSD 2016 G-I, RWP 2016
G-11, MTN 2016 G-I1)

CAPILLARY ACTION
Definition:
“Capillary action is the process by which water rises up from the roots of plants to leaves ”.
Importance:
This process is vital for the survival of land plants.
Point out two properties of water that make it an excellent solvent.
(Knowledge Base)
WATER AS EXCELLENT SOLVENT
The two properties of water that make it an excellent solvent are:
(i) Polarity of water molecules
(ii) Exceptional hydrogen bonding ability
Why the water molecule is polar? (Understanding Base)
POLAR NATURE OF WATER MOIL ECULE

Water molecule has a polar structure i.e., one end of the molecule is partially positive
while the other end is partially negative because of electro negativity difference between
oxygen and hydrogen atoms.

S O

Y ". 151 ) k ] P

- 1l )

Explain_\nfhy non-ion noiar <o npoundJ areise lubicn water’> (Understandlng Base)

AR . YRAR R (FSD 2017)
301 U_‘:LIT/OF NCNAONIC POLAR COMPOUNDS IN WATER

- Nen- jonigc p( laF 2o npounds are soluble in water due to hydrogen bonding. This hydrogen

'_u‘)ndlr.v IS due to hydroxyl group i.e. OH’, which is responsible for solubility

Example:
e Glucose

e Sugar
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15.3 SOFT AND HARD WATER _

Q.1

Ans:

Q.2

Ans:

LONG QUESTIONS . K

What is soft and hard water? Write acwn the catses of, ki ereca (aioweedge
+Understanding Base) |
DR
How isRsraness causeddr witer?
(BRVI"2014,1%, SGD 2014, MTN 2017, SWL 2016 G-11, BWP 2016 G- )
SOFETA WATER AND HARD WATER

SOt WVater:

¢t walter is that which produces good lather with soap.”

Hard Water:
“Hard water is that which does not produce lather with soap.”
CAUSES OF HARDNESS IN WATER

The rain water while coming down absorbs carbon dioxide from the atmosphere. The
water mixed with carbon dioxide, when passes through the beds of the soil, converts
insoluble carbonates of calcium and magnesium into soluble bicarbonates. It may also
dissolve chlorides and sulphates of calcium and magnesium.

These salts make the water hard.
CaCO,, +CO,y, +H,0\ —>Ca(HCO,),
(limestone)
MgCO,, +CO,,, +H,O( —> Mg(HCO;), 4,

lons/Salts Present in Rain Water:

The rain water dissolves many salts of divalent cations like Mg®" Ca?" and anions like
CI*, SO,*, HCO; ""and CO5*".

Important Salts:

e Gypsum (CaSO,4.2H,0)

e Limestone (CaCOs)
Gypsum is sparingly soluble in water, while limestone is insoluble in water.
However, in the presence of carbon dioxide small quantity of limestere—is sol_l,!_b!f.: Y
water according to the above chemical reaction. These salts make-the viaterhard. |
What are the types of hardness of water? Explais-th? fhethads for the rema. ol
hardness in water. (Knovv'”dge+Lln,dercmndrr gHADpLiE aum 3as?) |
(LHIR 2015, 15 17, LGK 7016 G-11, SWL 2016 G-1)

= OF,
Explairr m 3 1! \tk ods 01 rero /m\\rue”manent hardness of water.
IR TvEES OF HARDNE F WATER

R, _Ili-*z dnmg 0F waker s of two types:

(i) T emporary Hardness:

“It is because of presence of bicarbonates of calcium and magnesium.”

(if) Permanent Hardness:

“It is because of presence of sulphates and chlorides of calcium and magnesium.”
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N A
y R

METHODS OF REMOVING HARDNESS .

The removal of Mg* and Ca?* ions which are responsible for the harcness is-cahizd ™ |
water softening. iRl
(i) Removal of Temporary Hardness: o U Y (b6, B 2017)
(a) By Boiling: : Y IR R RIRA ! |
Temporary_hardness of weter s /eesity, rempved, Ly beiiiing water~On boiling, calcium
bicarbana’ Caf=tlCs)z, drtompese: 10w produce Insoluble calcium carbonate, which
precipitates out of the soluticr,

_ \! Ca(HL0,),,, —=>CaCo, +CO,, +2H,0,
(b5 {122 K°s Method:
A chemical method to remove temporary hardness is by the addition of slaked lime
Ca(OH),. A calculated amount of lime water is added to temporary hard water.

Mg(HCO,),,,, + Ca(OH),,, —>MgCO,y + CaCO,, +H, 0

Ca(HCO,),,, + Ca(OH),,, —*>2CaCO,, +2H,0

Thus, once the magnesium and calcium ions precipitate out water becomes soft.
(i) Removal of Permanent Hardness:

(Ex.Q.2)(GRW 2013, LHR 2013, MTN 2017, RWP 2017)
Permanent hardness can only be removed by using chemicals. Calcium ions (Ca?*) and
magnesium ions (Mg®") are removed as insoluble salts by adding washing soda
(Na2COs3) or Nay-zeolite.
(a) By Using Washing Soda (Na,COs): (SWL 2016 G-1, BWP 2016 G-I)
The addition of washing soda removes the calcium and magnesium ions as the insoluble
calcium and magnesium carbonates respectively.

Na,CO + CaSO4(aq)—>CaCOS(S) +NaZSO4(aq)
Na,CO;,, + MgSO4(aq)—>MgCO3(S) +Na2804(aq)

(b) Using Sodium Zeolite (An lon Exchanger): (BWP 2016 G-I1)

Sodium zeolite is naturally occurring resin of sodium aluminum silicate NaAl (SiOz),
which can also be prepared artificially.

Uses of Sodium Zeolite:

3(aq)

It is used for softening of water at domestic as well as on industrial scale. When water-is-.| A\
passed through resin, sodium ions of the resin are exchanged with the uitiasted calqigii and) 1 W =
. - - LY ] - 5 .'-\. L I

magnesium ions of the hard water. \ AN N

r |’ . - 1
‘ — — L )
| 5 5 1 L PR
] Ca™is laking & 1 i
iy
place oldla -I L)
Pl I
5
e 1 =
|-

FARY
i |’ .I
Lok LW
1 L
. Te
T ook oul

e

Na, zeolite + CaSO,,, —>Ca zeolite +Na,SO,

4(aq
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Q3

AN L%
B3

Regeneration of Sodium Zeolite:

When resin is fully used up it can be regenerated by flushlng it withiconcentiraind
solution of NaCl. The reverse process takes place’ because i+high “corcentritiont. o
sodium ions. \ : '

Cazeolitz '+ ZNJI——>N’1 zRolite '+ ,oC.,
What are trie disadvantagesicr hardiness,on water 2.4 nuwledge base)
(GRW291% .'.4, SGI 2711‘, RW'7016 G-1, DGK 2016 G-11, 2017, MTN 2016 G-11)
- - OR
Ghve sorne|c |sad\/ :ntages of hardness of water?
] DISADVANTAGES OF HARD WATER
Following are the disadvantages of hard water:

Consumption of More Soap:

Hard water consumes large amount of soap in washing purposes.
Stomach Disorders:

Drinking hard water causes stomach disorders.

Scales Formation:

Hard water is unfit for use in steam engines, boilers and turbines because insoluble
calcium and magnesium salts are deposited inside which is called scales. They are bad
conductors of heat and hence more fuel is used.

Insoluble calcium and magnesium sulphates not only reduce the efficiency of the engine
but also cause the boiler to burst.

15.3 SOFT AND HARD WATER
SHORT QUESTIONS

Q.1

Ans:

Q.2

Ans:

Q.3

Ans:

Define soap? (Knowledge Base) (Science, Technology and Society Pg. # 144)
SOAP

Soap is the sodium salt of a long chain carboxylic acid (fatty acid).

What is scum? (Knowledge Base) (DGK 2016 G-1, SGD 2017)
SCUM : . \

Hard water contains salts of magnesium and calcium. Thcesi 1604 ré}m with toe_siap

molecules to form an msoluble presipitaies of *aLcmm 1r.d *mgnem AN sakls of fatty

acids called scum. \ SRR

How Ilmeq'mne dlssolves in wuter (mo tvlodu Baao\ = (MTN 2017)
) -RISROL GTINM DF 1AMESTONE

The raif water ‘while 'camirig 'dews: absorbs carbon dioxide from the atmosphere. The

water mixed vnth carbo. -dioxide, when passes through the beds of the soil, converts

insaluble corbenates of calcium and magnesium into soluble bicarbonates. It may also

d seclve chlorides and sulphates of calcium and magnesium. These salts make the water

hard.
CaCOs(S) + COZ(Q) + HZO(,)—>Ca(HC03)2(aq)
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MgCQ,,, + CO,, + H,0, ——>Mg(HCO,),,,
Q.4  Explain chemistry of removing hardness of water by Clark’s methnd. ., .
| | (Kiewiedge'Bease,
Ans:  Answer given on page # 300 ,

Q.5 Discuss brlefly two typesiofihardi=zs ot watzi. (Kinow! ecge Base) | (BWP 2016 G-I1)
DR _
Differatias e Detwieer m’nra ry-ar d' nermazent hardness. (SGD 2016 G-11)

Ans:  Answer g| on ‘n Lage # 300!

I'UsrTPLE CHOICE QUESTIONS

b )1* walter produces lather with soap: (K.B)

(A) Good (B) Bad
(C) Rough (D) Fine

2. CaCO; + CO; + H,O0 ——: (K.B)
(A) Ca(HCO3), (B) Mg(HCOg3).
(C) Cax(HCOs), (D) Ca,COs3

3. MgCO; + CO; +H,O0 ——: (K.B)
(A) Mg(HCOs), (B) Mg(HCO)
(C) Mg(HCO53) (D) MgCI

4. In water gypsum is sparingly: (K.B)
(A) Soluble (B) Insoluble
(C) None of these (D) Both A and B

5. HCO3; makes the water: (K.B)
(A) Hard (B) Soft
(C) Clean (D) Waxy

6. Temporary hardness is because of presence of bicarbonates of magnesium and: (K.B)
(A) Calcium (B) Potassium
(C) Gypsum (D) Copper

7. The removal of which ions is responsible for the hardness of water: (K.B)
(A) Mg?* (B)K
(C) Na*™* (D) Cu**

8. In washing purposes hard water consumes, large amounf of %, (h ») -
(A) Soap (‘3‘ Rower | M A
(C) Slaked lime \ = () E°tr‘l’(€‘1t‘ L

9. Drinking ¢ .ord Water EaLISeS Cls)rdeﬂ ('< 3)\
(A Bload | | A (0L L) (B) Heart
(C) Stor_ja\.,lq ARRBR A (D) Kidney

_ A ._Il;r-:i:-, soditrn s2itor a iong chain carboxylic acid: (K.B)
W ) Acid (B) Soap

(C) Lime (D) Sodium chloride

11. Hard water contains salts of: (K.B)
(A) Magnesium, calcium (B) Magnesium, potassium
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12.

13.

14.

15.

(C) Calcium, potassium (D) Ca, Cu

A large number of soap is wasted in formation of: (K.B)

(A) Scum _B) Detergents

(C) Soda _ ' (Pymlone'of these '

Hardness is of how many types?{K.Bj [~ ' ) — | (GRW 2017)
(A) Foui, | Wy Bl e

(C) Three A " (D) Five

Perraarient hardnass because of Mg?* and Ca®*: (K.B)

AR .‘_SOi' — (B) CIr

(C) Both Aand B (D) Phosphates

Sodium zeolite is resin of: (K.B) (LHR 2014)
(A) NaAI(SiO3), (B) KAI(SiO3),

(C) LIAI(SiO3), (D) RbAI(SiO3),

15.2 TEST YOURSELF

Ans:

Ans:

Ans:

Ans:

Ans:

Which salts are responsible for hardness of water? (Knowledge Base)
(GRW 2015)

SALTS RESPONSIBLE FOR HARDNESS
Calcium and magnesium salts like bicarbonates, sulphates and chlorides present in
water cause hardness in water.
Examples:
e Gypsum (CaS04.2H,0)
e Limestone (CaCO3)
Explain the chemistry of removing the temporary hardness by boiling water.
(Knowledge Base)
REMOVAL OF TEMPORARY HARDNESS
On boiling, calcium and magnesium bicarbonates present in temporary hard water
decompose to produce insoluble carbonates, which are precipitated out of the solution.
Ca (HCOs), (ag) —=— CaCOs) + COsq + H.0y)
What is the principle of removing permanent hardness of water? (Knowledge Base)
PRINCIPLE TO REMOVE PERMANENT HARDNE .
The permanent hardness can only be removed by using chemizalsCalcium (CA%) and
magnesium (Mg ") ions are removed as Insoluhle salts” LV addi 1hg \JathA “s0da
(Na2COg) or sodium zeolite.. ) \

How addltlon of Na2003 re nQvag p=rm ar) ert hc r(ﬂnoss cf w:ter ? \Knowledge Base)
(SGD 2016 G-I1)

_.-: N L. S‘:-J S_Qr '\jq
The adUm',n c1 vvashlng scaa rerioves the calcium and magnesium ions as the insoluble
(‘ﬂlc.rlm and! maunc sium carbonates respectively.

NN Na,COs(ag) + CaS04gag) —> CaCOs) + NaSOuag)

N&zCOg(aq) + MgSO4(aq) MgC03(5) + Na2804(aq)

How sodium zeolite softens water? (Understanding+Application Base)
WATER SOFTENING PROCE
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When hard water is passed through sodium zeolite, sodium ions of the resin are
exchanged with the unwanted calcium and magnesium ions of the harc—water to-feim
insoluble calcium zelite. _ - '

Na,zeolite + CaSO,,, —>N&,S0,. , +CaZealitgy,

Vi, What do you meann by =hoiters ‘dcale? | How, ‘arz | they removed?
(Understanﬂlng+AppI|cat|m Pase; '
(GRW 2014} LR 2015_S2016 G-11, SGD 2016 G-11, RWP 2016 G-1)
Ans: . | ROXLERS SCALE
The hard ia\/er, 'of | cartionates of calcium and magnesium salts deposited in industrial
boileys ig celled wailer scales. They can be removed by washing the boilers with washing
J P B 42, staked lime or sodium zeolite.
|

15.4 WATER POLLUTION

LONG QUESTIONS

Q.1 What is water pollution? Describe the effects of wusing polluted water.

(Knowledge+Understanding+Application Base)
(GRW 2017, BWP 2017, SWL 2017, SGD 2017, FSD 2016 G-l1, 2017, DGK 2016 G-I) (Ex-Q.8)
Ans: WATER POLLUTION
Definition:
“Water pollution is a contamination of water bodies (e.g. lakes, rivers, oceans and
ground water) .
Reason:
Water pollution occurs when pollutants are discharged directly or indirectly into water
bodies without adequate treatment to remove harmful compounds.
EFFECTS OF WATER POLLUTION
The effects of water pollution are as follows:
(1) It is hazardous to human health. Drinking polluted water can cause cholera, typhoid
and diarrhea.
(i) The use of polluted water is not only devastating for people but also for animals and birds.
(iii) It causes rapid growth of algae. Death and decomposition of algae causes
deficiency of oxygen in water that affects other organism living in water.
(iv) It is damaging aquatic life, thus breaking a link in food chain.
(v) It reduces the aesthetic quality of lakes and rivers. =R
(vi) It is unfit for cleaning or washing purpuses. . " s N |7
Q.2 Explain the water pollution beca use of st Tial wccte _ W | =
(KnGw, edg=+ Ar)pl cation Base) (Ex-Q.5)
Ans: ’ \ J!’\IF_Q»T ~IAL ZFFL UEINTTS

“The v'ns:te Waiei n:f mo JS ri es ps I e_c Industrial effluents ”.

_______.

Ia ’1Il‘trlc| ity are o Lalle'd to produce the desired substances on commercial scale to
e ][ et thig needs of the society.
A\ e Chemicals
e Cloth
e Leather goods
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e Paper

e Plastic items

e Petrochemicals

e Rubber items
Disadvantages of industrigs:

Unfortunately all the incustrial, anitg diss chaige ihe'l iasies (chemicals and solid
materizis) =|her te-amén g*( urid ¢r tov'cteu bha ineis. This is called industrial effluent.

| e ) | o | e S

The 16} mdustr' | .Ff.'!uents may be:
« Highly toxic organic chemicals

Inorganic salts
Heavy metals
Mineral acids
Oil
Greases

e All kinds of toxic chemicals and detergents
Water used as cleaning agent in industries is directly discharged out. This water contains
all kinds of toxic chemicals and detergents
Forms of Industrial Effluents:
When these effluents or used water enters lakes, streams, rivers or oceans, they are
present in the following forms:

e Either get dissolved

e Float suspended in water

e Even they get deposited on the bed
Effects of Industrial Effluents on Water:
Results:
The effects of industrial effluents on water are as follows:
(i) Quality of Water:
They deteriorate the quality of water.
(if) Quantity of Dissolved Oxygen
They reduce the quantity of dissolved oxygen, ultimately affect aquatlc life and
ecosystem. .
(iif) Human Health: W | o
They can also seep down and affect the gréund wyatis? e osu“ ] ha) cﬁtu,taw inate the
water deposits. When this ater |s us d hy '.-1u-,_1;_ar'r._bqir.g_>, it causes sericus diseases like
cancer and gastro. ' AT I
(iv) Dam aq_to Seil andi. |VI -aq Jr]_vsrr“
This pGitad Watgrdam: ges sGi ?:‘M ne, piants and animals.
(v) Effecte of qeavy Merais'—

=, Heavy matals lie.cadmium, lead and mercury are toxic and health hazards for human beings.
_' o Atute cadmium poisoning causes high blood pressure, kidney damage and

destruction of red blood cells.

e Acute lead poisoning causes dysfunction of kidney, liver, brain, central
nervous system and reproductive system.

e Mercury poisoning causes neurological damage.
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Q3

Ans:

Q.4

Ans:

Justify the statement: household water is the reason of water pollution.

(Knowledge+Understanding Base) (BT

(GRW ”Ol? B‘Wr 2017, D(:[\ 2017\
DOMESTIC ZHELUENT S ’ .

Definition:

“The waste water of domeltit sour 68 it cratlec dome>t| Ofﬂumﬂ 's “household water is
also a domestic effluent: L

Compes OQ'_“_’EET_'-‘;‘@‘EE_QQQ_ A (Ex-Q.4)
Domestic sewage contains'a wide variety of dissolved and suspended impurities. They
|"°Iu Je:

| "8 (Datergents

< e Food and vegetable waste

e Garbage

e Cans

e Bottles

All these substances add to water pollution.
Advantages of Detergents:

e Use of detergents is increasing day by day for cleaning purposes in houses and
industries. It is because; detergents have strong cleaning action than that of
soap even in hard water.

e They can work even in acidic solutions.

Disadvantages of Detergents:

e They have a major disadvantage over the soaps, as some of the detergents are
non-biodegradable (cannot be decomposed by microorganisms like bacteria).

e The detergent remains in the water for a long time and makes the water unfit for
aquatic life.

e Use of detergent affects aquatic life. When household water containing these
detergents is discharged in streams, ponds, lakes and rivers, it causes water
pollution.

Effect of Detergents on Aquatic Life:

The phosphate salts present in detergents cause rapid growth of algae in water bodies,
which floats over the surface of water. These plants ultimately die and decay. Decaying
plants being biodegradable consume oxygen gas present in water. Thuq depletlon

oxygen gas results in death of aquatic life. e T N .

Explain agricultural effluents are fatal feraquatic lifew™ 5 %) | /o | ~ =0
AGM’L@A'_L'J_I-'_UE\I_E.. I

Definition: - \ |

“The wast=V, /ater of agi ieultural sourc €S I8 rali% ag m,ultural effluents

Major "“I_u_lapg_x \ A -

Water ppliiiion'due 10 agr-r usidral waste is because of use of fertilizers and pesticides.

s '"tlllzers

-réaizers are used to make up the deficiency of nitrogen, phosphorus, etc. of the soil
because of intensive cultivation of crops in the recent years.

Pesticides:
The pesticides are used either directly to Kkill or control the growth of pests. Pests may
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be weeds, herbs, insects, fungi, viruses, etc. They all damage crops and transmit dlseases
both to human beings and animals.

Effects of Agricultural Effluents on \WWater: _ -

Agricultrual effluents have dual effects: WM

(1) Ground Water Pollution: .

Intensive cutivation of crope causes t.1e~ ~he mmalq roii fertlll,_crs and pesticides to
seep iAto | the groung, Weter. canimbily calied leaching process. The high nitrate
contents 1 ground vyater, is'mainiyebecause of irrigation run-off from agricultural fields.

(i) Fun-oif Water::

Rur-offy, freni the agricultural land (where fertilizers and pesticides have been used)
enters into ponds, streams or rivers. This water contains nitrate (NO3) and phosphate
(PO4¥) salts. These substances result in a rapid growth of algae, floating over the
surface of water. They prevent the sunlight and air (oxygen) to reach upto aquatic life.
When algae dies, bacteria consume oxygen of the water for decomposition of algae.
As a result oxygen depletes in the water. Aquatic animals feel suffocation and
ultimately die due to insufficient supply of oxygen.

15.4 WATER POLLUTION
SHORT QUESTIONS

Q.1

Ans:

Q.2

Ans:

9.3

Ans:

What is role of fluorine for protection of teeth?
(Knowledge+Understanding+Application Base) (Interesting Information Pg. # 146)

OR
Why tooth pastes contain fluorine compounds?
FLUORINE AND TEETH PROTECTION

In some parts of the world, the water supply contains small amounts of compounds of
fluorine. It was found that, in these areas, people did not suffer much from tooth decay.
This is because compounds of fluorine protect teeth from decay. This is why many tooth-
pastes contain fluorine compounds.

Which industrial effluents cause water pollution? (Knowledge Base)
INDUSTRIAL EFFLUENTS

Industrial effluents are one of the main causes of water pollllflc A \
Composition: Y LEAA
Industrial effluents include: WAVWANY Y

. _HI’“,.ntOXIC oraP*‘ mhe,rmcal,

o “mnigaricsalts( | || T \ B

o idelvynietaly |\ )
el Mirlsrabacids

s Oil and greases, etc.
Explaln agricultural effluents are fatal for aquatic life. (Knowledge Base) (GRW 2014)
Answer given on page # 307
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Q.4  Define industrial effluents. (Knowledge Base) (SGD 2016 G-I1, SWL 2016 G-1I)
Ans: Answer given on page # 305 - :
What is meant by water pollution? (RWP 2016 G-11) (Knowlec 4e Bilse)
Ans: WATER POL LJ_T'_O_P«_
Definition:
“Water pollution is a contammrt or of vvatu b'\ulet (e'g. ‘akes. ' rivers, oceans and
grounc-weter) .
Wa:zr, hollutign, ocours _W.1en_ D-‘l!Jtali[S are discharged directly or indirectly into
water badizs withcut adenuatetreatment to remove harmful compounds.

T 15.4 WATER POLLUTION
[N MULTIPLE CHOICE QUESTIONS
1. Water pollution is contamination of water: (K.B)
(A) Bodies (B) Molecules
(C) Compounds (D) Prices
2. Water pollution causes rapid growth of: (K.B)
(A) Bacteria (B) Algae
(C) Chemicals (D) Pollutants
3. Water pollution is unfit for following purposes: (K.B)
(A) Cleaning (B) Washing
(C) Both Aand B (D) Drinking
4. In some parts of the world, the water supply contains small amount of compounds of:
(K.B)
(A) Chlorine (B) Bromine
(C) Fluorine (D) lodine
5. Lack of proper sanitation facilities is the main cause of rapidly spreading diseases.
(K.B)
(A) Water borne (B) Water pollution
(C) Hepatitis (D) Heart
6. Water pollution due to agriculture waste is because of use of the: (K.B)
(A) Fertilizers (B) Pesticide
(C) Both Aand B (D) Insecticide
7. Fertilizers are used to make up deficiency of: (K.B)
(A) Nitrogen (B) Phosphorus _ ]
(C) Both A and B D) Calcium., 5 | | W
8. Aguatic animals feel suffocatlon ind ulti; nctf.y cue | Je tc ir sufﬁc el’-'I ssply of
(K.B) A
(A) Oxygen- NYFARIE ’B) Hydf""e-n
(C) Cairbar, dicxide ™ - ; \ \ __{2) None of these
9. Heavy mdtals, i'ko ¢ aimlum _ead and Mercury are toxic and health hazards for:
(KEY |0
o [ARHemans (B) Animals
A J S ME)Soth Aand B (D) Plants
- 10. Use of detergents is increasing day by day for cleaning purposes in: (K.B)
(A) Houses (B) Industries
(C) Both Aand B (D) Classes
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11.

12.

13.

14.

Ans:

Ans:

Ans:

iv.

Ans:.

Ans:

Detergents can work even in solutions: (K.B)

(A) Acidic (B) Basic
(C) Both Aand B (D) Alkaline - [
Which salt present in detergents causes rapid arowitly Gralgae, irw afer/ (K3]
(A) Nitrate . . (13} Phesphate
(C) Magnesium ' (0 Both A and B
Used watgr is called:<(K:B) / AR :
(A) Wagt= 'wettr . ~(B) Sewage
(C) Bota 4, and'B | ) ' (D) None of these
Gaodl guality wateris colorless and: (K.B)
I Oceriess (B) Tasteless
{C) Both A and B (D) Softly
15.3 TEST YOURSELF
What is an industrial waste? (Knowledge Base) (LHR 2014, 2015)

INDUSTRIAL WASTE
Definition:
“The waste materials (particles) which are discharged by industrial units are called
industrial waste ”.
Disadvantages:
e Water pollution deteriorate the quality of water.
e |t reduce the quantity of dissolved oxygen, ultimately affect aquatic life and
ecosystem.
e |t causes serious diseases like cancer and gastro.
e This polluted water damages soil, crops, plants and animals.
Examples:
Inorganic salts, heavy metals, mineral acids, oil and grease etc.
How water used as a cleaning agent in industries causes pollution?
(Knowledge Base)
POLLUTION DUE TO WATER AS CL EANING AGENT
Water used as cleaning agent in industries is directly discharged out. This water contains
all kinds of toxic chemicals and detergents. When these effluents or used water enter
lakes, streams, rivers or oceans, they either get dissolved or float suspended in water
Even they get deposited on the bed. This results in the pollution of Water
Why use of detergents is increasing day by day? (Knowledgn Ezaw)
INCREASING USE OF_L@C':_'\L‘, ; —
The use of detergents is increas: nq dav )y uay i 'rnu ae\ cno InjUb: i@ because of
following reasons: \ |
e Degrel jents haye mrcmg Lleanmg action thian-thai' of soap even in hard water.
e “They Warkin acitlic solijiorras Vet
How de“a /rn( plents >onsiimie oxygen’> (Knowledge Base)
| Fg;/-\YINﬁ PLANTS CONSUME OXYGEN

' Db’._&_y."lg piants consume oxygen present in water thus depletion of oxygen results in

aeath of aquatic life for the biodegradation.

What is function of fertilizers? (Knowledge Base) (LHR 2014)
FUNCTION OF FERTILIZER
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Fertilizers are used to make up the deficiency of nitrogen, phosphorous etc. of the 30|I
because of intensive cultivation of crops in the recent years.

Vi, How pesticides cause water pollution? (Knowledge Base) S AGF W 2112y
Ans: WATER POLLAITION'BY PESTI(/DES ‘

Pesticides are used to kill pricontrG-the pests.\Festicides cause watpr poIIutlon by adding
poisonous chemicals in it.

" ﬁmmi NFECTIOUS DISEASES

LONG QUESTIONS

QO[S ‘fem Ueiatled note on water borne diseases. (Knowledge+Understanding Base)

(Ex-Q.6)
OR
What are water borne infectious dieases? Explain five important water borne
dieases. How can they by prevented? (GRW 2013, BWP 2017)
Ans: WATER BORNE DISEASES

Definition:

“Diseases that spread because of drinking polluted water or eating food prepared with
polluted water are called waterborne infectious diseases ”.

Causes of Water Pollution:

Water pollution may be due to toxins or microorganisms.

(i) Toxins:

Toxins are arsenic, mercury, lead and many organic chemicals.

(if) Microorganisms:

Microorganisms are viruses, bacteria, protozoa and worms.

Main Cause of Waterborne Infectious Diseases:

Lack of proper sanitation facilities is the main cause of rapidly spreading waterborne
diseases.

WATER BORNE DISEASES
A few common diseases are mentioned here:
(i) Diarrheal Diseases:
Intestinal diseases, such as cholera, that may cause dangerous dehydration.
Causative Organisms:

e Viruses e 2
e Bacteria A= A&

e Parasites \
(i) Dysentery 74
Dysenteryiisian_irtasiing! ditbade. | It 13 Lnarat“tb zed by severe dlarrhea that may be
accompzied bl B! upd)oi; mucol j‘“\
Causative, qu_lnrsr s,
~ [Uis|typically caused by certain bacteria or parasites.
i Hsiera: (SGD 2016 G-1)
Cholera is an acute infection. It causes severe diarrhea and can be fatal.

Causative Organisms:
It is caused by the bacteria Vibrios cholerae which may be found in water contaminated
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Q.2
Ans:

Q.1
Ans:

by human feaces.
(iv)Cryptosporidiosis: 2GK 2015-G:B.
Waterborne disease that causes gastrointestinal effects includirg.di irm“d Jnc‘ \olhis |t|| G-
Causative Organisms: f -
e Protozoa
These tiny pathogens are found insu Ta 26 W atur cure e, lilt réseraoirs, lakes and rivers.
(v) Eluszdsis:
Fluorosi<'i¢ a\disease ¢a! 166 b *he cor sulnptlon of excess fluoride. Fluorosis can cause
bones and't¢etn'damage.
(Vi)E epatifis: '
itis livernflammation.
Causative Organisms:
It is commonly caused by one of five viruses called hepatitis A, B, C, D, and E. Hepatitis
A and E can be transmitted by contaminated water.
(vii) Hookworm:
Effects:
Hookworm is a parasitic worm that infects the small intestine. Severe cases can result
in anemia and stunted growth in children.
Transmission:
Hookworm larvae enter the body through the skin, often via the feet. Spread by poor
sanitary conditions, hookworms infect about one billion people worldwide per annum.
(viii) Jaundice: (RWP 2017)
Jaundice is caused by an excess of bile pigments in the blood. Liver ceases to function
and eyes turn yellow. Patient feels weakness and fatigue.
(ix) Typhoid:
A dangerous bacterial disease often spread by contaminated water or by food prepared
with contaminated water.
Causative Organisms:
e Bacteria
What are the remedial parameters to avoid water borne diseases? (Knowledge Base)
(Ex-Q.6)

PREVENTION OF WATER BORNE DISEASES
Waterborne diseases can be prevented by taking the following measures:
(i) Provision of Safe Water: -
Drinking water must be properly treated and purlfled
(ii) Disposal of Sewage: AW aBh [
There must be adequate sanitary dhpo & of Je\\/o,ge \any Type nf WaS[e must not be
thrown or discharged direcily'in‘waier sjp Jll’-‘S or rwer\,om '
(iii)Coziirhl of TesdaChemicals:
ChemicGzdontsmination, caly cavs\ cute |||ness but often toxic contaminants are slow
poisons ‘arid; cat moqens Thzre must be a strict control over the use of pesticides and
qtier/chemicals

ke

.5 WATERBORNE INFECTIOUS DISEASES
SHORT QUESTIONS

What are waterborne infectious diseases? (Knowledge Base) (DGK 2017)
Answer given on Page # 311
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Q.2 How jaundice is caused? Write its symptoms. (Knowledge Base) (RWP 2017)
Ans:  Answer given on Page # 312 —
MULTIPLE CHOI e
1. Vibrios cholerae may be fsund ir: water conigminates by: K\ B)
(A) Human feaces (E)\Anina’ feaces
(C) Botii+4, and B (D} Figinan urine
2. Fluorosisis & disgase'cd us ed 0y thie.esnsumption of excess: (K.B) (LHR 2014, SWL 2017)
(A) Chlarine 1 (B) Bromine
(CYFluotiaz), (D) Astatine
3 Winibt-O1the following disease causes liver inflammation? (K.B)
' (A) Typhoid (B) Cholera
(C) Hepatitis (D) Jaundice
4. Hepatitis and can be transmitted by contaminated water. (K.B)
(A)B, C (B)A, E
(CO)AD (D) B, A
5. Hookworm infects the: (K.B)
(A) Small intestine (B) Large intestine
(C) Stomach (D) Liver
6. Hookworm infects about how many billion people worldwide per annum? (K.B)
(A1 (B) 2
© 4 (D)5
7. Diarrhea may be caused by viruses: (K.B)
(A) Bacteria (B) Parasites
(C) Bothaand b (D) Fungal infections
8. Dysentery is a disease of: (K.B)
(A) Intestine (B) Stomach
(C) Heart (D) Liver
9. Cholera is an acute infection caused by bacteria: (K.B)
(A) Cholerae (B) Vibrious cholerae
(C)Bothaandb (D) None of these
10.  Water borne diseases: (K.B)
(A) Dysentery (B) Cholera
(C) Both Aand B (D) Pneumonia N
11.  Jaundice is caused by an excess of —__Inblood. £ R\ N | -
(A) Bile pigments \ BRECH, My VN ST
(C) WBC’s \ — (D) ThrgmEocytas |
12. Patient feels weakness and H\'Ith |r (I~ E) ’ -
(A) Jaunu“e L . \ . /RvHepatltls
© Cryum* por; i 7s+s ! 2l (D) Cholera
13.  Tyghoid is a d angerous’ \isease: (K.B)
._?/\‘ Intestinal— = (B) Bacterial
() tafections (D) Fungal
14.  Chlorine kills: (K.B)

(A) Bacteria
(C) Both A and B

(B) Micro-organisms
(D) Germs
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15.  Swimming pools are cleaned by: (K.B)

(A) Chlorination (B) Fluorination
(C) Bromination (D) Both B and C.—

16. A disease that causes bone and tooth darfiape: (K .2} o W(LIAR 2015, GREVE2017)
(A) Jaundice . - (133 Flubrdsis '
(C) Hepatitis ' (D) Astlima -

17.  Which-gas 11 used.to-gestroy.hairniful bafte_ri 1inwater? (K.B)(GRw 2015, MTN 2017, DGK 2017)
(A) lotisa . ~(B) Chlorine
(C) Fluerig 4 (D) Bromine

| m -l - 15.4 TEST YOURSELF
J , Cetine water borne diseases. (Knowledge Base)

Ans: WATER BORNE DISEASES

Definition:

“Diseases that spread because of drinking polluted water or eating food prepared with
polluted water are called water borne diseases .
Examples:
e Cholera
e Dysentery
e Hepatitis
These diseases spread because of lack of sanitation arrangements.
ii. What is dysentery? (Knowledge Base)

Ans: DYSENTERY
Definition:
“Dysentery is an intestinal disease which is typically caused by certain bacteria or
parasites”.
Symptoms:

It is characterized by severe diarrhea that may be accompanied by blood or mucous.

iii. Which of the bacteria causes the cholera? (Knowledge Base)

Ans: BACTERIA CAUSING CHOLERA
Cholera is an acute infection caused by the bacteria “Vibrious chloerae”.

iv. What do you mean by fluorosis? (Knowledge Base) (RWP 2017)

Ans: FLUOROSI el
Definition: - 1t

“Fluorosis is a disease caused by the consumptlon of excess flus 'dc' o L

Symptoms: - YN NE=R A
Flurorosis can cause bones-snd tee*h,darr\.‘t,e. ARERIEER Y

V. What is hepatltls’> (Know! ech 2iase, ;| X Lt (SWL 2017)

Ans: |~ I_QIQ’AT_I
Defmnr"ﬁ | 3 ™

“It is liver, mﬂanr]aﬂcn cos ..only caused by one of five viruses called hepatitis A, B, C,
e D[l ET '
AN 1__r_1_r_s‘r.|=,>|on:

J [ N Hepatitis A and E can be transmitted by contaminated water.
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m 3
- 1%, L '
E 1 [}
r .

Quality of Water:

Good quality water is zolourless, odourtess 'and fasteless.\Hardness of water can
be'checkad tyv-wasijing, Saft “water preduces lather with water. Pure water has

iijast, coriduchivity.

‘Boiting point of water:

Water boils at 100°C.

Distillation of Impure water:

Impure water can be purified by simple distillation apparatus as shown in figure.

Distillation process involves boiling of a liquid and then condensing the vapours.

Thermometer

Tap water
out

Distillation flask Condenser

Impure water

Tap water
in
Boiling chip . [ I
(to ensure A f '
smooth boiling) ] oo by
e, PUFET vcter'———-—lz___,——w-

_'_'___ — __.__ —_—

|m0Urt. Vi atpr;.s :ﬁaken i d d\s\la.lon fiask. TC7s boiled. Water vapours rise and
enter | h- "nndmsur 'Ihn vapours condense while passing through condenser.
A il hus twv e changed back into pure water, which is called distillate (distilled

water). The distillate is collected in a beaker. The impurities remain behind in the

distillation flask.
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CONCT

N
temporary hardness |
because of HCO, of
Mg” & Ca” |

!
WL

causes
hardness

permanent hardness ,
because of SO,” &
Cl of Mg” & Ca’ J

disadvantages

* hampers washing

» causes stomach
disorders ‘L

* forms scales in 3 [ i j
i removal by

boilers etc.
e affect ground water

industrial
effluents
» toxic metals are heath hazards
domestic 0 detergents -affect aquatic life
effluents e sewage contains waste
material & microbes

e fertilizers
& pesticides

e deteriorate quality of water
» affect aquatic life

® diarrhea!l !
diseases i

__/ \ )

e dysentery }

WATER
L POLLUTION

® cholera

agncultural
effluents

® cryptosporidium

@R’S@

»orm
|
jaundice ‘
|
|
increases NO, e typhoid
in ground water.J L J
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ANSWER KEY

m?ﬁ'l‘.“iﬂ?
INTRODUG HioN

By~
A
C
C
A

15.1 PROPERTIES OF WATER
15.2 WATER AS SOLVENT
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EXERCISE SOLUTION .

MULTIPLE CHOICE QUESTIONSEEE

Which one of the followmg properties of viater isresponsiniz for] risiny.of water in

plants? (K.B) : ~ (R, 2418, DBK] 2016 G-11, SGD 2017)
(a) Specific-heat capacity L by Surface terision
(c) Excelient salvent actiol! _ =="(d) Capillary action

Sperific heet (epecity ofwater is: (K.B)
- {GRW 2014,17 SGD 2014, RWP 2016 G-ILHR 2017, BWP 2017, SWL 2017, MTN 2017)
(a) 4.2 ng Ik (b) 4.2 Jg K™

(c) 2.4 kig*K! (d) 2.4 Jg'K!

Water dissolves non-ionic compound by: (K.B) (GRW 2014, SWL 2017)
(@) lon-ion forces (b) lon-dipole forces

(c) Dipole-dipole forces (d) Hydrogen bonding

Temporary hardness is because of: (K.B)

(GRW 2013,14,17, LHR 2015, BWP 2016 G-I, FSD 2016 G-I, SGD 2016 G-11, RWP 2016 G-II, SWL
2016 G-1, DGK 2017)

(@) Ca(HCO3), (b) CaCOg3

(c) MgCOs (d) MgSO4

Temporary hardness is removed by adding: (K.B) (SGD 2016 G-1, GRW 2015, MTN 2017)

(@) Quick lime (b) Slaked lime

(c) Limestone (d) Lime water

Permanent hardness is removed by adding: (K.B) (GRW 2014, DGK 2016 G-1, BWP 2017)

(a) Nay zeolite (b) Soda lime

(c) Lime water (d) Quick lime

Which one of the following salts makes the water permanently hard? (K.B) — T .
(LHR 2014, 15, GRW 2014, 15, 16, SWL 2016 G-11, MTN 2016 G P"\IP 2016 G _- g J7) \!

(a) Na,CO3 ) NaHEG: - _' ' O O™

(c) Ca(HCO3), \ o @casod\ VL Yy

Rapid qrwﬂh of algap i water D(.dl ¢, b=cauge 0f.2 setergent having: (K.B)  (DGK 2017)

(a) Cars Anjte. saltﬁ AR \ .' (b) Sulphonlc acid salts

(c) Sulppateisalts | | (W ) (d) Phosphate salts

5 Deplztionof O, from water is not because of: (K.B)
6 Décaying of aquatic plants (b) Biodegradation of aquatic plants
(c) Rapid growth of aquatic plants (d) Decomposition of aquatic plants
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10.

11.

13.

14.

15.

16.

Which one of the following diseases causes liver inflammation? (K.B)
(FSD 2016 G-I1, 17, MTN 2016 G-I, SWL 2016 G-I, LHR 2014, 15 SGEI2077)

(a) Typhoid _{b) Jaundice.,
(c) Cholera _ ' () Repatitis |

Which one of the followmg dl sea sas's >l we‘ sever's dlof""“a and czn be fatal? (K.B)
' (SGD 2016 G-1, BWP 2017, RWP 2017)

@) Jaur.di«‘e__ AR VAV (b) Dysentery

(€ Choteral | 1 (d) Typhoid

\!/Fiich one of the following gases is used to destroy harmful bacteria in water? (K.B)
(DGK 2017, SGD 2016 G-I1, 17, MTN 2016 G-I)

(@) lodine (b) Chlorine

(c) Fluorine (d) Bromine

Which one of the following ions does not cause hardness in water? (K.B)

(LHR 2014, 16, MTN 2016, G-11, DGK 2016 G-I, SWL 2016 G-Il, FSD 2017 G-1, RWP 2017, GRW 2017)

(a) Ca?* (b) Mg**
() SO (d) Na*

A disease that causes bone and tooth damage is: (K.B)
(GRW 2013, LHR 2013, 15, RWP 2016 G-Il, 17, SGD, 2017)

(@) Fluorosis (b) Hepatitis

(c) Cholera (d) Jaundice

lonic compounds are soluble in water due to: (K.B) (RWP 2016 G-I1)
(a) Hydrogen bonding (b) lon-dipole forces

(c) Dipole-dipole forces (d) Dipole-induced dipole forces

The chemicals used to kill or control pests are called pesticides. They are: (K.B)

(a) Dangerous inorganic chemicals (b) Dangerous organic chemicals

(c) Beneficial inorganic chemicals (d) Beneficial _organi_c_ C'iIEI'I‘-fii‘.CqJ-S.'._

1w J I
— = L N |

'_mww
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Ans:

Ans:

Ans:

Ans:

Ans:

Ans:

a1 E1I AR L r‘cflnltlon
e _Soit Water is that whish produced e Hard water is that which does not
[ oo Iather with soap. produce lather with soap.
A Importance

EXERCISE SHORT QUESTIONS
How water rises in plants by capillary action? (Knowledge Base) — .
(RWR '01w( -1, DG R 2016 SLLgH
WATER RISE IN/\PLAMT S

Water rises in plants by capiiiary actien. Capillery cCtI.On I5 the'process py wnlch water rises
up from the roots of plants to leaves. This plocasy .s vital 0. tf.e survival of land plants.
Which Teices areesponsible for aiséclviric.nolai substances in water?
2 _ (Knowledge Base)(GRW 2013, MTN 2016 G-1&l1)
VEQRCES D"P NSIBLE FOR DI LUTION
Dypo.e forces .\J.,Jole dipole forces and H-bonding) are responsible for dissolving polar
Slibsiarces in water because positive end of polar substance is attracted by negative end
of polar substance and vice versa.
Why non-polar compounds are insoluble in water?
(Knowledge+Understanding Base)(LHR 2013, SWL 2016 G-1&11)
INSOLUBILITY OF NON POLAR MPOUND
The non-polar compounds do not have polar ends or bonds and are not attracted by water
molecules. Therefore, non-polar compounds do not dissolve in water.
Examples:
e Benzene
e Ether
e Octane etc.
How water dissolves sugar and alcohols? (Understanding Base) (LHR 2013)
DISSOLUTION OF SUGAR AND ALCOHOLS
Water dissolves sugar and alcohols through H-bonding. Both sugar and alcohols contain

hydroxyl groups (—OH) having polar ends which are attached by positive and negative

ends of water molecules.
How limestone dissolves in water? (Knowledge+Understanding Base) (GRW 2015)
DI LVIN FLIMESTONE
The water which has limestone is insoluble in water but carbon dioxide dissolved in it,
convert the insoluble lime stone (calcium carbonate) into soluble calcium bicarbonate. In
this way, lime stone dissolves in water.
CaCO,, +H,0+CO,——>Ca(HCO;),.,

Differentiate between soft and hard water. (Knowledge Base)— !

(GRW 2015, LHR 2013, BWP 251, G-I, FST 3016 G-I DG< 203, aﬁg || WL 2017)

DIFFE}'@NT ATION -

|

The differences between snft waterdnd hartwaler ar° as fo‘lcv\"

-nmmmn

e It does not affect the cleaning action | e It decreases the cleaning reaction of
of soap. soap.
Scum formation

CHEMISTRY-10 319



_ “Definition
~|r® [ Trhe <u_b&.r:,ce WhICh can be|e The substances which cannot be
e Lo [ deecsiposed by microrganisms like decomposed by microorganism like
-_Ju WV bacteria are called bio-degradable bacteria are called non-biodegradable
substances. substances.
Examples

Chapter-15 Environmental Chemistry—Il Water

| o It does not form scum with soap | o It forms scum with soap. |
7. What are the causes of hardness in water? (Knowledge+Understandixy Base) .~ ~
(GRW 2015, LHR 2014, 15,RWP 7(:166 HIMTN 2016430

Ans: CAUSES OF HARDMEGLS' '

The rain water while coniny dowa=abgorhs tirkor. adiexide, fromy the atmosphere The
water mixed with carbon iexide, \wien Ppesses, triouy e beds-of the soil, converts
insolutyle) garoeanies of celrium “and rng 2gnesitim into soluble bicarbonates. It may also
dissolvi ¢h: or ces and sulpaates ef-caicium and magnesium.

£aC0,, + H,0+CO, ——>Ca(HCO, ),
MgCO,, + CO, + H,0——> Mg (HCO,)

{ 2(aq)
3. What are the effects of temporary hardness in water? (Knowledge Base) (LHR 2013)
Ans: EFFECTS OF TEMPORARY HARDNESS
Temporary hardness is because of presence of bicarbonates of calcium and magnesium.
Effects:

e Hard water consumes large amount of soap in washing purposes.

e Drinking hard water causes stomach disorders.

e Hard water is unfit for use in steam engines, boilers and turbines because insoluble
calcium and magnesium salts are deposited inside, which is called scales. They are bad
conductors of heat and hence more fuel is used. Insoluble calcium and magnesium
sulphates not only reduce the efficiency of the engine but also cause the boiler to burst.

9. Mention the disadvantages of detergents. (Knowledge Base)
(GRW 2014, LHR 2015, SWL 2016 G-1, DGK 2016 G-I, BWP 2017, DGK 2017)
Ans: DISADVANTAGES OF DETERGENTS

The disadvantages of detergents are as follows:

e Detergents have a major disadvantage over the soaps as some of the detergents
are non-biodegradable (cannot be decomposed by micro-organisms like bacteria).
Detergents cause water pollution.

e The detergents remain in the water for a long time and make the water unfit for
aquatic life.

e The phosphate salts present in detergents cause rapid growth of algae.

10.  What is difference between biodegradable and non-biodegradab'c substancrw_ o
(Knowledge Base) (GRW 2014, MTN 2016 G-11, 17) — [ [~ )
Ans: DIFFERENTITZTION W N

The differences between bid )d;grar* bI 'uunsla’]ms arid, hori siodegradable
substances are as followe: )

Bibdkgragalit anz_e::__s o n-BiodegradabIe Substances
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11.

Ans:

12.

Ans:

13.

Ans:

14.

Ans:

e Dead bodies of living organisms like | ¢ Plastics ‘
plants and animals e Rubber ] o J

How detergents make the water unfit for aguatic tife (L Inasistind inig Basy,
| \(GRYV 3015} R 2017/ SGD 2017, FSD 2017)

DETE FC;EQ”SLN7/QLA|I LirE

Deterg nis\maice the wai er unf fo. gguatic- ite because:

T jete.gf s are non-blodegradable, so they remain in the water for a long time and
mlake the water unfit for aquatic life.

(ii) Phosphate Salts:

The phosphate salts present in detergents cause rapid growth of algae in water bodies,
which floats over the surface of water. These plants ultimately die and decay. Decaying
plants being biodegradable consume O, present in water. Thus, depletion of O, results in
death of aquatic life.

Why pesticides are used? (Knowledge Base) (SWL 2016 G-11, MTN 2016 G-I)
E OF PESTICIDE

Pesticides are used either directly to kill or control the growth of pests. Pests may be
weeds, herbs, insects, fungi, viruses, etc. they all damage crops and transmit diseases
both to human beings and animals.

What is the reason of waterborne diseases? (Knowledge Base)
(GRW 2014, 2015, MTN 2016 G-I)

CAUSE OF WATERBORNE DISEASES

The reason of waterborne diseases are as follows:

e “Toxins” like arsenic, mercury lead and many organic chemicals.

e “Microorganisms” like viruses, bacteria, protozoa and worms present in water.
The main cause of waterborne diseases is lack of proper sanitation facilities.
How waterborne diseases can be prevented? (Appllcatlon Base) .

= (buD ‘f'lf‘C‘I .:GL’“’1.hf" II):
PREVEMTION f;l-' Wl\'.'-" ! 3( RNE A EA‘ Eb o

The Waterbnrne diseases cai b° pre\r-\n (d )y thﬂ fo..d"vl g .nethodu: g

. D&ovlflnn of seffe waLer ' \ B
e Dispps al o snwacn '

SO poel ~Contret of toxic chemicals

. Drinking water must be properly treated and purified
e There must be adequate sanitary disposal of waste.
e Chemical contamination can cause acute illness but often toxic contaminants are
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Ans:

Ans:

10.

Ans:

slow poisons and carcinogens. There must be strict control over the use of
pesticides and other chemicals.

mam

How polarity of water mLIea uae p a)< it T )Ie 0 dissclve-the sukstances?
See LG 2 Thpic,215:2)
Explaizih? raethiods i removingisey manent hardness.
See 1 Q.2 opic 1513) '
l xplain thi e pollution because of industrial waste.

Spe LG Z (Topic 15.4)
Justlfy the statement: household water is the reason of water pollution.
See LQ.3 (Topic 15.4)
Explain agricultural effluents are fatal for aquatic life.
See LQ. 4 (Topic 15.4)
Explain five important waterborne diseases. How can these be prevented?
See LQ. 1 (Topic 15.5)
Give some disadvantages of hard water.
See LQ. 3 (Topic 15.3)
What is water pollution? Describe the effects of using polluted water.
See LQ. 1 (Topic 15.4)
Explain the reasons, water is considered a universal solvent.
See LQ. 2 (Topic 15.2)
Write a note on the treatment of sewage water.
(Understanding+Application Base)

SEWAGE TREATMENT

1%,

Definition:
“Sewage treatment is the process of removing contaminants from wastewater, primarily
from household sewage .
Methods:
It includes physical, chemical, and biological processes to remove these contaminants
and produce environmentally safe treated wastewater (or treated effluent).

STEPS INVOLVED
Sewage treatment generally involves three stages, called prlmary, SP"“ 1dﬂry and 19' fa y
treatment. - P, [ | :
1. Primary Treatment: —~ A TAY VAN LA
“It consists of temporarily folding- "he sewage! il a qliess eit hasin| Where heavy solids
can settle to the bottom vihile’ cil) grease anil ligiiter seiids flost'to the surface. The
settled ar G, fipatisg materidls are\tmmnd pnc the remaining liquid may be discharged
or subjfwd to »exmdawt ‘eatment®,
Some sewage Heaiment r,.ants that are connected to a combined sewage system have a

wbwpass.atrangsinent after the primary treatment unit. This means that during very heavy
reinfalirevents, the secondary and tertiary treatment systems can be bypassed to protect

them from hydraulic overloading, and the mixture of sewage and storm water only
receives primary treatment.
2. Secondary Treatment:
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“Secondary treatment removes dissolved and suspended biological matter. Secondary .
treatment is typically performed by indigenous, water-borne m|cro -.gamsmc Ana |
managed habitat ”. % [

Secondary treatment may require;a separcticr process, t¢ ren’ o'\.n,'the micfg-organisms
from the treated water pricr t) dlwa e or2rdary trﬁa mel it. |

3. TertlerTrf‘"Lm ent;

“Tertiaxy (raa; r1ent is 3Cme irles deflned as anything more than primary and secondary
treztinent . drdzy 10 allow rejection into a highly sensitive or fragile ecosystem
{estuaiiss; low-flow rivers, coral reefs) .

Treated water is sometimes disinfected chemically or physically (for example, by lagoons
and microfiltration) prior to discharge into a stream, river, bay, lagoon or wetland, or it
can be used for the irrigation of a golf course, green way or park. If it is sufficiently
cleaned, it can also be used for groundwater recharge or agricultural purposes.

PRETREATMENT

iE?ﬂ jﬂ _ﬁg*“;?t_ijflﬁﬁzﬁF

OVERFLOW  — TRASH il

. SECONDARY PRIMARY

' — %l AERATION

[Er=s

DIGESTION METHANE

-.._-_‘_

\I:&-IL DRY SLUDGE FINISHING
| Il

Figure: Simplified process flow diagram for a typical large-scale treatment plant

What is chlorination progss of v/ aﬁ_er?- = A |

. | | /$ iende. Teumolr-,a\ and Society Pg. # 148)
~F \ ,w'bdgimﬁ_QiEV“ER

Definitizny |\ ¢y ™,

“The procgss \of pa»sn( (.f chilorine through water to kill bacteria and other micro-

Graanisms Ls calies chlorination”.

M/ edhenisim of Chlorination of Water:

Swimming pools are cleaned by chlorination process. It is the addition of chlorine
solution in swimming' pools. Chlorine kills bacteria and other micro-organisms. Cl, itself
does not Kill rather it dissociates in water to form hypoclorous acid (HOCI) and
hydrochloric acid.
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Q.2

Ans:

Q.3

Ans:

Q.4

Ans:

Q.5

AnNs:

-nm

Ground Wattl‘ ' | The 'cgntamiiatict ot ground water due to undesirable and harmful
Pollution 044 subistarizes s called ground water pollution.

Capillary Action

Cly *+ H;0)——HOCl, +H', +CI
HOCI further ionizes to produce hypochlorite and proton.
HOCI(aq)—>H +OCI’,

[Gs)) ‘au)
Both the products HQCI and G:'CI" ki!l Becteria and mitro- o.qar ISIRS
What is difference betwesnthegsius ang jaurdice? . | (LHR 2015)
TJIFEERIZNTE H\T CAIL_~

mlmtm

________ Effects
. tis I|\ er in l"mnatlon ¢ Inthis disease, liver ceases to function
RN and eyes turn yellow. Patient feels
weekness and fatigue.

(aq)

Cause
e It is caused by one of five viruses | e It is caused by an excess of bile
called hepatitis A, B, C, D and E. pigments in the blood.

Differentiate between temporary hardness and permanent hardness.
DIFFERENTIATION

Temporary Hardness Permanent Hardness
Definition
e It is because of presence of|e Itis because of presence of sulphates
bicarbonates  of  calcium  and and chlorides of calcium and
magnesium. magnesium.
Removal
e It can be removed by physical as well | e It can only be removed by chemical
as chemical method. method.

Why sea water is unfit for drinking and agricultural purposes? (Knowledge Base)
EAWATER | NEIT

Sea water is unfit for drinking and agricultural purposes due to high percentage of dissolved

salts. Only 0.2% of the total water on the Earth is potable, i.e. fit for drinking purposes.

What is meant by heat capacity of water?

Heat capacity is defined as, “The amount of heat required to raise the temperature of one

gram of water by 1 °C”. Water has a high heat capacity meaning it takes_more energv ) Yal!

increase the temperature of wataer compared to other substances

uum_

|
Capillary action is the process by which water rises up from the roots of
plants to leaves. This process is vital for the survival of the land plants.
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The attractive force present between partial positive hydrogen end of \ .
Hydrogen Bonding one molecule and partial negative end of more electrm.bbative ateni i 1
of other molecule is called Hydrogen bondmf;_ = W LR
Soft Water Soft water is that whlch proiu e 4031 legierith shaln. -
Hard Water

Temporary Har:laess)

Hard watzris [hdt wh cr du_)e: 0t p;mk:c: Iatner \azith soap.

it is beratsa-uf presence of bicarbonates of calcium and magnesium.

|| 'Perrmalent Hardness

It is because of presence of sulphates and chlorides of calcium and magnesium.

Water pollution is a contamination of water bodies (e.g. lakes, rivers,

Infectious Diseases

Water Pollution
oceans and ground water).
Agricultural Effluents The waste water of agricultural sources is called agricultural
effluents.
Industrial Effluents Th_e waste matgrlals (_partlcles) WhICh are discharged by industrial
units are called industrial waste or industrial effluents.
Diseases that spread because of drinking polluted water or eatin
Waterborne P gp g

food prepared with polluted water are called waterborne infectious
diseases.

The process of passing of chlorine through water to kill bacteria and

Chlorination other micro-organisms is called chlorination.
Dysentery is an intestinal disease which is typically caused by certain
Dysentery bacteria or parasites. It is characterized by severe diarrhea that may be
accompanied by blood or mucous.
. Fluorosis is a disease caused by the consumption of excess fluoride.
Fluorosis .
Flurorosis can cause bones and teeth damage.
- It is liver inflammation commonly caused by one of five viruses
Hepatitis

called hepatitis A, B, C, D and E.

Bio-degradable
Substances

The substance which can be decomposed by mlcrowugmlsms Tihie
bacteria are called bio- degradable substanr‘ne [ [ L,

e e T e P P
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SELF TEST N
Time: 35 Minutes 'y Maile! 5
Q.1  Four possible answers (A), (B), (C) and ‘D) to each memou are given, marlk-che
correct answer. o \oxl 6)
1. The %age of drinkable viater on2arthis: ! )
(A)2.0% _ AL (B)D.C2%
(©)0.2%) | S VD) 5%
2. The heatapacity of wateris:,
(A) A3 gk L (B)4.2JgK*
(A4 00 K2 (D) 4.1Jg'K*
3 Vi/eter molecule has a structure:
(A) Polar (B) Non-polar
(C) Both (D) None of these
4. It is sparingly soluble in water:
(A) Limestone (B) Benzene
(C) Ether (D) Gypsum
5. The disease that causes bones and teeth damage:
(A) Fluorosis (B) Hepatitis
(C) Cholera (D) Jaundice
6. Temporary hardness is removed by adding:
(A) Quick lime (B) Slaked lime
(C) Limestone (D) Lime water
Q.2  Give short answers to the following questions. (5x2=10)
Q) What is the distribution of water?
(i) Differentiate between soft and hard water?
(iii)  Write two disadvantages of hard water?
(iv)  What is the function of fertilizer?
(V) What do you mean by fluorosis?
Q.3 Answer the following questions in detail. (5+4=9)
Q) Explain water pollution because of industrial wastes? . (5) .
(ii)  Write two methods used for removal of permanent hardness-of; wate|. | by -' “ Ay

NOTE: Parents or guardians can conduct ’tn S test in tuetr <upﬂ vmnn ln :)rd ar e cneck the sk|II

of students

1 L T 1
b - 3 ! | .." 5 .I .-
1 A | — ' L i
DA Y Lo
! L 1 L1 |1 i} h :
1 i \
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