CHEMICAL REACTIVITY

l pmpee PR e .

(e) CONCEPTUALLINKAGE (o) TIME ALLOCATION

Before rcading this chapter, the Teaching periods =07
student must know the: ! Assessment periods =02
» Symbols of Elements Weightage =06%
»  Writing equations
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O s LEARNING OUTCOMES

After reading this chapter, the Student will be b& K

»  how how cation and anions are rejg 1 to the terms metals and non-
imetals. (Applying)

» Explam why alkali metals @Er not found in free state in nature.

(Analyzing) (\\
»  ldemify clements as an-alkali metals or an alkaline earth metal.
(Applying) A |

Explain the diffqénée.in ionization energies of alkali and alkaliné.earth
metals, (Understanding) -

» [?escrib/g@%imsitiun u’fl sodium and magnesium in periodic tal:,alé, their
siiple'uses and properties, (Understanding)

#  Difierentiate between soft and hard metals. (Analyzing)

% o ' _ g

2 - :;?escnhe the inertness of noble metals. (Understanding)

}Q{ o Identify the commercial value of Silver, Gold and Platinum. (Analyzing)
ga Compile some important reactions ol halogens. (Applying)'

5

Name some elements, which are found in uncombined state in nature.
(Understanding)
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0 [ntroduction to Chemical Reactivity

: The chemical rem:tivi‘l}" of
1 substance is the ability of t.hut
: o undergo chemical
-hanges. During chemical
<actions, the molecules or atoms
come close to each other and
linked through bonds to form a
new compound, (Fig 8.1).

The Chemical reactions are Reactant ‘B’ .
in process all around us, the  Figure: 8.1: Molecular x'ieyvkpé['\ﬁh addition
process of cooking food, product by thckf‘.acti(?:;fﬁm reactants
digestion of this food stuff in our iy, 7
body, our clothing, medicines, burning of gasoline in our vehicles afl these
processes are the Chemical reactions. In this chapter we Wi'l discuss this
process of chemical reactivity.

The reactivity of a substance is due to the tendency of donating or
iceepting or sharing the electrons, determined by the ciectropositive or
Eleimﬂﬂegative characters. As the values of these characters increases, the
bility to react also increases. "
~Itistobe noted that the sqbs}ances reactto géin theilﬁwest‘energy state,
s ﬁ:ﬂf” expend less eqergym | e :
&ttaiﬁ . e elemen'ts in t];gsr‘eg?rd

¢electronic configuration

® nearest nn@l&f‘gﬁs, which is
“astenergy state.

the b;hi: Fhfemif:a:l reactions on

di"ided Of their | speed are

ety n;m“ 3 categories, the slow

mac{i:]nﬂderate ‘reactm‘ns an'd

the Xary IHS- Rusting uf' iron is

gani, rI;: Etf slow reaction, the

Ctions mostly are of

Reactant * A’

qubstance

Addition groduct of .reacfﬁjltk?;
t“"-" and iéB:" \ -

Where

€]

Figure; 8.2 Reaction between Sodium
Metal and Chlorine gas is very fast and
exothermic, as seen here in this picture.
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moderate speed, and reactions between the ionic compounds are very fast
(fig.8.2).

8.1 Metals

Almost 75% of all elements are classified as metals.

The metals are very important and vital of our use in this world,

As concerned to reactivity, metals show mix behavior, some of the
metals are very reactive e.g. the Alkali metals, and some are quite inert like
gold and the platinum.

|

Before we proceed further let's understand the nature of metals, which
have very special features, by which they are recognized and separated from
the other elements. These characteristics are:

Conduction

Metals are good at conducting electricity and heat, so they are used in
almostall applications of electricity.

Ductile and Malleable

The metals have very special character, that they can be transformed in
any desired shape. Moreover metals can be drawn into wires of small
diameters, (ductile). (Fig 8.3)

—_—
o
e
=
—
r-—
-~
K
=
=
‘.

Lustrous

EER L

Figure 8.3: Copper made coin and wire
I'he metals are shiny i.e, they are lustrous
The metals have all these characters

and a single of the '

W . ) ) a L’SE c rS IS
if lacking, then the compound is not categori R
although are malleable and ductile, and ma
conductors, hence they are not metals.
-

wa~
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Eiectrupositire Character of Metals

The metals are electropositive

8.1.1

]

. pature, 1.6 they tend to lose g
in ‘ =
Jjectrons during the chemical S
G . ety -
reactions, and hence gain positive 23
3 e ==
chare. The relative reactivity of [Mle=
L= Hu {
elements depends upon the 52 e
e 4
clectropositive or the electronegative g D
character of the elements. this is Z Figure 8.4 \©
\ . : S| Trend of electrppositive
0. 3 =9 - NG#
because, the chemical reactions character immetals

nvolve the transfer ofelectrons from \Ne
one to another atom and hence new compounds are fnnnc,di’]‘he elements that
have greater tendency to donate or accept the electrons:are more reactive. In
the periodic table the electropositivity of metals iugi'.é&‘ses down the groups
and decreases along the period. X"

Hence the reactivity of the metals is a}éﬂ’\ increases down the groups,
andreactivity of metals decreases along the'periods.

But remember that this is not the edse with the non-metals, where the
ﬁEEthnﬂgative character counts, rather than the electropositive character.
Which is just opposite to the electropositive character. ,

8.1.2 Comparison of Reactivity between Alkali Metals and
Alkaline Ear(l;iiMetals

&lkali,lhe alkali metaf'fi }:c:.tmprise the Gi- i' oi_l“ the alkali metals, and the
L o earth n_';?t\_ftlg:cr'amprts‘ﬁ Gr-2 of the periodic tetb.le: The alkali metals are
0 frep Zarteﬁﬂt%jfﬁ haw?lg a h1gh‘ value of electrnpt:ﬁs;t:::wt;i. They do not occur
goup ufmf‘:; ?s described ﬁ:ar'her, thei electropositivity u1_crea5"es.du“m the
Ko mu?:}? $,80 fche reactivity also increases down the group in metgl_s,.sa
J dﬂcré‘a S reactwvf: than thf; “Na'j, .Sm_'ularly, as th:* ele.ctmppsmwty
4l 'Oy s lessﬂn 2 a period, so .the reactivity also decreases, henc? "Mg" and
| ICactive than their counterparts "Na" and "K" respectively.

ﬂ‘t- ; ] . | . |
I)mﬂucl“-:mr €Xample, the alkali metals react vigorously with water to form the

[ —

t hYdruxides, while the alkaline earth metals react comparatively
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slowly.
ONa,+2H,0, —> 2NaOH,,+H,, +heat |
Mg, +2H,0, —> Mg(OH),,,+H,,*heat
The heat is evolved in both cases, but in the first case it is so large that
the hydrogen liberated catches fire.
The alkali metals are tarnished in air quite easily to form corresponding

oxides.

4Na, + O,,, —> 2Na 0,

The potassium can form even the superoxide, being more reactive
and electropositive.

Kot Ozm W Kozm

In comparison to this, the alkaline earth metals react with oxygen of
air by heating.

2Mg,, + Oz s 2MgO,,,

8.1.3 Inertness of Noble Metals

The nn?:»le etals ek th.c metals Interesting Information
that are resistant to corrosion and p o inertness of noble metals
oxidation in moist air. Theyare usually they are used for making jewelry

precious and rare in the Earth's crust Articles, as well as for making
some other products, e.g., silver is

palladium, silver, osmium, iridium, ysed in mirror making in
platinum, and gold are the common photographic films, in dental

examples of the nioble metals, of these the 11088 With other compounds
Platinum is used as catalyst, in

silver, gold and copper are also called [CD screen, in computer CD and
coinage metals. hard disk. Gold is used in

Most of the noble metals are used electrurlucs industry for making
in jewelry making. mAany eleck omic pRe

The noble me:tals tend to be inert toward the common reagents, and do
not dissolve in cominon substances, that's why the jewelry made up of these
metals do not tarnishies after long periods.

The importand reason for the inertness of the noble metals is theif

L AT | RS S S R
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¢lectronic arrangement. They have the stable electronic configuratiop
and hence do not need to aceept or donate electrons from others, so they teng

to be iert at normal conditions.

8.2 Non-metals

There is no rigorous definition for the term "nonmetal", it covers a
general  spectrum  of behavior. The common properties considered
characteristic ofa nonmetal include:

« Poor conductors of heat and electricity when compared to ‘metals.

« They form acidic oxides (whereas metals generally form basic

oxides).

« In solid form, they are dull and brittle, rather than:metals which

are lustrous, ductile or malleable. \

+ Usually have lower densities than metals.

« They have significantly lower melting points and boiling points

than metals. ;

« Non-metals have high electronegativity.

Only seventeen elements in the periodic table are generally considered
nonmetals, compared to over eighty metals, but nonmetals make up most of
the crust, atmosphere and oceans of the earth. Bulk tissues of living organisms
are composed almost entirely of nonmetals. Many nonmetals (hydrogen,
nitrogen, oxygen, fluorine, ehlorine, bromine, and iodine) are diatomic while
restare polyatomic. Inthe periodic table the non-metal elements are located at
the right corner, as shown in figure 8.5.

In the non-metals, the electronegative character decreases down the
group, and hence the reactivity also decreases. So the "E"
than the "C1", which is more reactive than the "Br".

i$ more reactive

8.2:1 Electronegative Character

As already explained in section 3.2.5 that electronegativity is the
ability of an atom to attract shared electron pair, this character is much more
cffect in non metals rather than metals because of the high nuclear charge and
smaller size of non metals as compare to metals.
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The electronegative character
increases along the period and
decreases down the group, (noble
are the exception). Thus
he element which has

PP TR T TN e 1 Jute 55
Both electronegative character
and reactivity of non metals
increases along the period

0ases
fluorine 18 t
hichest electronegati /ity value of

4.0,

reactivity of non metals
decreases down the groups

Both electronegative character and .

The electronegative character Figure 8.6 N2
and reactivity of elements are Trend of electronegative
directly related with each other, so character and reactiyities of

non-metals

fluorine is also the mostreactive
element in non metals and reactivity of all non metals decreases town

the group and increases along the period.

8.2.2 Comparison of Reactivity of the Halogens

In the periodic table, the halogens are the most electronegative in their
respective period, and so they are also mostreactive among the non-metals of
their periods. Among themselves, the halogens show a decline in the
alectmnegativity down the group, so their reactivity also decreases down the

group. This is further explained by the following reactions.

Reaction with hydrogen
All halogens react with hydrogen, but under different conditions,

forexample, the "F," reacts violently,

2(g) 2(g)
Cl, reacts in a liftle presence of enei'gy (light energy is sufficient),
Light Energy _ ) |
Clztgl a5 HZLB‘J g EHCIW} - 1

And Iodine shows sluggish reaction.
I f HEKHJ Heat N 21_11(”

2(s)

Rﬁaction with water
The "F," reacts explosively with water, "CL" and "Br," react readily,

R
| A
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("Cl," canreact in traces of water) while the "I," do not reacts with water under

ordinary conditions.

€Ly +H,0,——HCl, +HCIO,
2Bry,, +2H,0, —— 4HBr,+0,,

Reaction with caustic soda

Again the ‘nitial members of halogens reacts fast, and the last members

react slowly.

Ol 2NaOH — NaCl,, + NaClO,,, + H,0,,
3Br,,, + 6NaOH , + heat—— NaBrO,,, + 5NaBr,,, + 3H,0,,
As it can be seen in equations that Cl, is reacting directly with caustic

soda, while Br, reacts on heating, this proves the decline'in reactivity down

the group.

SUMMARY OF THE CHAPTER

Chemical reactivity of a substance is the ability of a substance to
undergo chemical reaction, this is because of the tendency of every
substance'to attain the lowest energy state.

Chemical reactions involve migration of electrons. :

Metals are electropositive in nature, i.e they tend to donate electrons
during the chemical reactions.

The electropositive character of metals increases down the group and
decreases along the periods.

Group I elements (The Alkali metals) are more reactive than the Group
2 (alkaline earth metals) elements. }

The Group 18 elements (Noble gases) are least reactive of all elements
inthe periodic table, and they are also called inert gases.

All the other elements try to achieve respective the noble gas
configuration during chemical reactions. :

The non-metals which are situated at right corner of the periodic table
are electronegative in nature, i.e. they acc ept electrons during chemical
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Q1.

The electronegative character of non metals decreases down the
groups, and increases from left to right along a period.
Fluorine is the most electronegative element in the periodic table.
The Group 17 elements (Halogens) show a gradual decline in reactivity
down the group.
EXERCISE
Fill in the blanks with appropriate words.
3 Rt s oo are involved in the chemical reaction.
i) Metals are .............. I nature. while/ oy e are
electronegative in nature. '
ify  The i are most reactive metals.
iv) Thenoble gasesareleast.............. ofall elements.
v)  When difference between electronegativities is more than 2, the
nature ofbondis............... 5
vi)  Thealkali metals found onlyin-............. state.
vi) Ironisahard metal while Sodiumis............... metal.
-vii)  Among halogens...... ... ...is mostreactive.
iX)  The chemical reactions mvolve P s change.
X)  NaOHisalsoknownas............... '
Choose the correctanswer. .

) Themetalsare characterized by:
(a) conduction of electricity (b) mealability and ductile nature

& (¢) lustrous nature (d) all of above
)  Ina group the reactivity of metals:
(a) increases (b) decreases
(¢)no effect atall (d) increases first and then decreases

i)  The electronegativity is the tendency of an atom:

(a) to attract electron pair of bond
(b) to repel electron pair of bond
(¢) to attract another atom (d) to repel another atom
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iv)  The halogen means:

(a) water producer (b) salt producer

(¢) taste producer (d) steam producer
v)  The noble gases do not react due to:
(a) smaller size (b) less charge

(¢) stable electronic structure  (d) high electronegativity
Q3. Answer the following short questions.
i) Based on the speed how many types of chemical reactions exists,
i1)  Define term metals.
iii)  How electropositive character of metals show trend in periodic

table?
iv) What is electronegativity? How electronegativity shows

variation in periodic table?

v)  Write down three most abundant elements of human and of earth
crust? ,

vi)  Write chemical equations of three reactions of water.

vii)  Whatis caustic soda? Write three uses of caustic soda

viii) Differentiate between noble gases and noble metals?

ix)  Write uses of halogens.
x)  Differentiate between soft and hard metals.

Q4. Answer the following questions with reasoning,
1) What is the relation between chemical reactivity and the

energy of a system?
1) Explain what electronic configuration Mg and Br, achieve after
they react.
iii) . Why K is more reactive than Mg?
1v)  Explain why group 18 elements do not react?
v)  Among halogen'which member is most reactive and why?
Q5. Whatis the metal? How they differ from non metals?
Q6. Whatis the difference between reactivity of metals and non metals?
Q7. What is electronegativity? How it effects the nature of the chemical
bonding and bond polarity?
Q8. Compare the reactivity of alkali metals and alkaline earth metals?

B e T A D R S5+
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What are halogens? Discuss their chemical reactivity.

0. . | L
L:' ) Give an account on the properties of non metals? Also describe their
I"\..l_‘.

importance.
w11 Complete and balance the following chemical reactions.
'\ 14

! 1,0+ Br; . T8 .

} “_kl“ 1)

'I_:-‘;.Li‘t _”"'
111) K } ﬂ: el W
(=
i\'] :\1:1___1_1‘{) oy
15) = 11)

\'-]’ {.H__' _L"L-.)\ _
gy (g

N BV S P W D e T MU T e T e e e e

Scanned with CamScanner



Appendix “A”
Answers to Activities:
Activity 1.2: Compound Empirical Formula
Benzene = CH
Sucrose = C.H 0
CO, = CO,
(quOﬁ)n - CH,,0,
Activity 1.3: Compound Molecular Mass
NaCl = 58.5
CO, = 44
Glucose = 180
Al(OH), = 78
Activity 1.4:
100gms of CO, has 4.101x10 atoms
100gms of Glucose has 8.027x10™ atoms
Activity 2.1:
N = 1852529
= 1s%, 2", 2p’, 3¢, 3p’
Activity 4.1
0, = QO
CO,, = f_:)nCu(j
NH, = H:ISI!H
H
N, = :NiiNs )
CH, = H:C:C:H
H H
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sodium h;carbun ate b{}ll.lllUI'l
6.3: If 16.67ml of 12M H,SO, is dissolved in 400ml, it yields

required 0.5M H,SO, solution.
sctivity 6.4: If 40ml of 10% solution of Glucose is diluted to 200ml by
adding water, it will give required 2% solution of Glucose in
200ml quantity.

Ac fIv m

Activity 7.1
i) HNO, =+5
i) NO, =+4
i)  NOCI =+3
Appendix “B”

Answer of numerical problems in exercise.
Chapter No. 1

Q5. Img of Nicotine (in an average cigarette) ~ has 3.716x10"
molecules

Q6.  Compound Molar Mass
K,SO, - 174
MnCl, = 126
AIOH), = 78
Fe(NO) N = 242

Cu504-5H10= 249.5
Chﬂple?i | 16.33g of'S' =0.51moles of'S'
chamﬁmﬂﬁ Q10. 525.17cc QI11. 1.2atm
Chﬁptemn'ﬁ Q7. 2.38M Q8. 45gms
07 Q7. InKMnO,Mn'has+7 Oxidation Number
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Glossary of Chemical terms

Absolute zero: The lowest temperature that can be obtained, equal t0 -273.16°C
o ted value
Accuracy:  The closeness of ameasurement to an accep ;

Acid: A substance that when dissolved in water dissociates and can donate a hydrogey
(proton) to another molecule. Examples include sulphuric acid anf.‘l m‘tnc acid. Under thege
conditions nitric acid dissociates according to the following equation:

HNO, === H + NO;,

Nitrie Acid Proton Nitrate son : : k

Activation energy.(Ea): It is the minimum energy that is required for a successfu|
reaction between colliding molecules. -

Additionreaction: A reaction whereby two or more substances react together to forma
product whose molecular mass is the sum of the molecular masses of the reactants, ;
Adsorption;  If any compound, solid, liquid or gas, is loosely held by W(T:B.k attraction to
the surface of a solid it is said to have undergone adsorption. This process is much weaker
and less permanent than absorption.

Alcohol:  An organic compound that contains the- OH functional group.

Aldehyde: Anorganic compound containing the -CHO group.

Alkali:  Water soluble hydroxide of one of the alkali metals.

Alkalimetals: GroupIA elements. ‘

Alkaline earths: Group I1A elements.

Allotrope: Different physical forms of an element are known as allotropes. For example,
diamond and graphite are allotropes of carben.

Alloy: An alloy consists of an intimate mixture of two elements, usually metals to givea
metal compound or solid solution. Bronze is an alloy of copper and tin and brass on of
copper and zinc. By varying the composition it is possible to alter the chemical and
physical properties of the alloy such as conductivity, ductility and corrosion resistance.
Alpha particles: - These are particles possessing a positive charge, and are emitted from
radioactive elements. The particles are actually helium nuclei, i.e. helium atoms that had
lost their outer electrons. The study of the alpha particle played a major part in the
devf_:lopment of modern atomic theory. Rutherford bombarded other elements with alpha
iartu;ies to prodqce-nuclear disintegration.

silver/mercury and copper/ me'gams. Amalgam examples are gold/mercury

per/mercury all of which are used in dentisery.

Amorphous Solids: ~ Solids th indisti

: at have indistinct sha ' icle

:aﬁkmﬂngem"%nts lack order. R et Ty
s.np?mlu ic substance: 1t is the substance that act as a proton donor (an acid) in 0n°

reaction and a proton acceptor (a base) in a different reaction.

ANion:  An atom or ; _
» OT group of atoms, carrying one or m . 4 2
are anions. Vg ore negative charges. Cl and SO

Anode:In an electrochemical cell or

el i s
oxidation takes place. ectrolytic cell, the anode is the electrode wher®

F@.
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Atmosphere is the cloud of gases arourd us, the main constituents of

"“”}Miltftr—-ls'c 78% Nitrogen, 21% Oxygen, 0.93% Argon gas and 0.03% Carbondioxide.
alllm"lf‘l,;f]:t;nm“m pnr[iE]c of an element which can take part in chemical reactions and
MO the ci;muicul propertics of that element.

d“‘r’hl},' -.m (Relative): The atomic mass of an element (more correctly the relative
Alomic mas: is the mass of one atom of that element, divided by 1/12th of the mass of one

gtomic mass) 18 (e’ 263 : :
om of the carbon isotope “C. In older textbooks, the relative atomic mass was called the
atom 01

sfomic weight. v .
yiomic Mass Number (mass number, A)1 - The total number of proton$ and neutrons in the

qucleus of an atom.
stomic mass unit: The atomic mass unit is 1/12th of the mass of one atom of'the carbon

isotope "C. . o8
Atomic number: The atomic number of an element is the number of protons in its nucleus.

Aufbau principle: The system of rules whereby electrons are accommodated in atomic
orbitals.

Avogadro number (N, ): The number of atoms, molecules or ions, 6.02 x 10, contained in
one mole of a given substance.

Base: Asubstance which can acceptaproton, H' from an acid.

Base unit: One ofthe set of seven units on which the SIsystem is based.

Betaparticles: Beta particles are very fast moving electrons. The particles have a velocity

of between 30-99% speed of light, and it is this velocity which gives the beta particles

greater penetrating power than alpha particles.
Boilingpoint: The temperature at which the vapour pressure of a liquid is equal to the !

dtmospheric pressure. A liquid is said to "boil" when its temperature is raised to its boiling
point,

Bnnd:_ A chemical link between two atoms. In an ionic bond the attraction is between
D%qusnc charges on two neighboring ions. In a covalent bond the two atoms share a pair of
Clectrons, '

Bayiers}ﬂw: At constant temperature, the volume of a given mass of gas is inversely
E"?‘Pﬂrlmnal to its pressure.

: 'ﬂ&r A substance that resists changes in pH when moderate amounts of acid or base are
E'f::“ﬂ:f-': Anobsolete non-SI unit of heat energy. 1calorie =4.184 J,

p' “limeter; “ A-device that is used to measure enthalpy changes for chemical and
o ¥sical processes,

Ualyst A’ substance which speeds up the rates of certain chemical reactions, without

In .
Ea!thEgt‘.‘rn1ar~p2nllj.r used up in the process.
Diacen ¢: Inan electrochemical or electrolytic cell, the electrode where reduction takes

|
i
E:
?

Cay
L ln " - - s "
fﬂlinrl.; An atom or group of atoms bearing one or more positive charges. Cu’ and NH . are

Caygyi
Cduﬂtlt Soda;  Sodium hydroxide, NaOH.

4icogen; Group VIA elements, '
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Chemical bond: The force thatholds atoms together in the formofa compound.
Combustion reaction: The reaction of a substance with oxygen, producing oxides. heat
and light; burning, ' Ll N
Compound: A pure substance that consists of (wo or more elements ¢ Icmically
combined in fixed proportions. _ . :
Concentration: An expression of the amount of solute that is present in a given amount of
solution. . ,
Constant-pressure calorimeter: A calorimeter (such as a coffee-cup calorimeter) that ig
open to the atmosphere., ‘ _
Critical temperature:  The temperature above which a real gas will not liquefy, no'matter
how high its pressure. ' |
Covalent bond: A chemical bond between two atoms formed by sharing ancelectron pair
between these atoms. -
Crystalline solids: Solids that have organized particle arrangements and, therefore, have
distinct shapes.
Daniellcell:  Anelectrochemical cell made u
Dilution: The addition of water
reduce the concentration of solute
Dipole:A separation of ne
compound called a dipole.

p ofazincanode and a copper cathode.
or another appropriate solyentto a solution in order to

gative and positive charge by a short distance. in molecular

Dipole-dipole force:  An intermolecular attraction between opposite charges of polar
molecules.

Distillation: A technique of purification based on the difference in boiling points of
constituerits, X

Dissociation:

L The process in which a bigger molecule breaks into two or more simpler
NS, ’

Double bond: A covalent bond between two atoms resulting from the ' '

" 3 > D
ofelectrons. Normally written ag €=C,C=0,C=N,N=0. Sk the sharing of two pairs
Electrochemical cell: A device w
energy of a redox reaction betw
electrode potentials,
Electrode: A conductor (usually a metal or graphite) in « '
asaltsolution of molten salt. graphite) in contact wigh an electrolyte, such as

hich can generate an electric current b iti
y exploiting the
cen two electrodes (usually metals) having different

salt,
Elettron: A particle of mass ¢ Al
: ~ §9O.11 x 1
charge,-1.60x 10" ¢ 0
Elec by ~ -
Ectron affinity: The encrgy liberated when an element acquires an electron to form an
Eiectrnnegativit}:: A measure of the abil

kg, carrying the ﬁlndamenlal negative electric

anion.

ity of an element to polarize a covalent bond i
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'-'-'hi”ﬁ '.:It’ik(t-?,gﬁr;‘mmiun; Shorthand natation that shows the number and arrangement of

t,}t’;::,uqirl“" atom's m‘l_‘:!lﬂ_]i. : 1 2 = .

{['-Il;nu'”“ A substance which cannot be decomposed by chemical means into a simpler

5“"""““?::]' ormula: A formula for a substarce which expresses the simplest relationship

F’tﬂg:{m constituent elements. For example, the empirical formula for ethanoic acid is

E:,}i! (. although its molecular formulais C:H4Fl:.

];n[iu[}]i_']'r'!'lll.‘. reaction: Areaction that results I} net absorption of energy.

fathalpy: The total kinetic energy and potential wnergy of a substance.

ptropy: Ameasure of the disorder ina system. .

Erzyme: Anenormous protein molecule thatacts i a biological catalyst. O%

fyaporation: A physical process whereby a liquid passes into the gas, phase, not

necessarily at the boiling point of that liquid. NS

Fxcited state:  An atom is said to be in an excited stat; if an electron has“absurbﬂd energy

sufficient to promote that electron to an energy level which is higherthan that in which it

finds in itself in the ground state. For example, the sngle electron of hydrogen in the

ground state is in the level n = 1. If the electron is in the level n =2 or higher, the atom is in

an excited state. \

Exothermic reaction: A reaction which takes place wifi'a release of energy to the

environment, In an exothermic reaction, the potential ch::m\:&al energy of the products is

less than that of the reactants.

Free Electron: An electron that is not bonded to anétom or molécule md so is free to mo

under external electric or magnetic fields. -

Galvaniccell: See daniell cell.

Gammarays: Electromagnetic radiationwith very high energy and frequency in the

range 10" Hz. These are the three types of rays produced by radioactive fisintegration, but

gamma rays are the only one comprised of electromagnetic radiation. Gamma rays have a

very short wavelength, and have the grealest penetrating power #If all radioactive

Cmissions.

Ureenhouse effect;  warming of the Earth's surface as a result of atmaipheric pollution

bl'f gases, Itis now feared that the warming effects are being undesirably isreased, causing

climate changes andmelting polar icecaps. |

Ground state: The state of an atom where all electrons have the mmimum ergy.

Halogens: This important group of elements occupies Group 17 of the periolic table.

M"‘“’F waler. “A molecule of water contains two atoms of hydrogen and Jye of oxygen.

]y?jt"?ﬂfqr»'cn11lpﬁses of hydrogen/oxygen but a small percentage is compesed of another

neut;é,%gl Isotope, deuterium and oxygen. Deuterium differs from hydrogen ty having one
WO the nucleus of each atom. Deuterium water is given thie formula DO, There is

;’:I;ET;:: | part i,:1 '5{}0{] ]?10 in normal water and it can be concentrated by eleckalysis. D,O

| inumi%,hc.r bc{mqg point (10 l*.4°C} gud mv_zzlts at3.6°C \

they upib :'ILDHh mm}ure: A mixture whl'ch the different components are !&.flxﬁ'd so that

Pear to be a single substance; asolution )

S |

Scanned with CamScanner




: : ich the di ts can be se
Heterogencous mixture: A mixture in which the different components en
distinctly
( ' ] ith otheer elements.
Hydrides:Binary compound of hydmgf:n with 2 LS. : b
l-l?drugun bonding:A special ty/pe of dlpﬂll‘:‘-dlpl.i IF: interaction involving hydrogen atomg
and electronegative elements such as oxygen ?nu]mtmgen.
. e . .. e J 'E":[ }"_ ]
Ideal pas:A gas which obeys the gas laws per _ ‘
Indicator: A substance which shows a colour change after completion of a chemica]
reaction,
Inert gas:Group 18 elements. - .

Imcrn;:mluuulz:r forcesA force ofattractior, between mulecules to hold thelm t;:]nsi -
Intramolecular forcesForces that are ex.erted within a molecule or polyatom ;
example is covalent bonds, . _
lon: Anatom, or group of atoms. bearing an electrical charge. Tons may be monoatomic

(Na') or polyatomic (S0O,”).
Isomer: Two compounds are said to be isomers
but different structural formulas,

Is0tope:Two or more ditferent forrns of an element differing unly}utﬁei; mass numbers.
Kineticenergy: The energy ofa body acquired by virtue ofits motion.

Kinetic theory of gases: Tl concept that gases consist of perfectly clastic
molecules of negligible. volum ¢, moving randomly, and creating pressure by collisions
with the wallg of the container

LatticeenergyThe eneigy liberated when a crystal
binirig of its constitus nt ca dons and anions,
Aimiting reactant: Tr e reactant that i
limiting the amount ¢ product,

Litmus: Anindicatcr of vegetable origin, which turn red in acids and blue in alkalis.
Mass number: The gum of the protous and neutrons in the nucleys ofan atom,
Matter: Anything th at has mass and t&kes up space
Melting point: The remperature at which a transition
takes place. A solid j 5 said to "melt”

Metal: Theelem:: ats that havelustre, are good conductor and malleable,
Metallic bond -1, Tatomicforces holding metal atoms in a sol
Mix Wre A samr | of matter which onsists of W or more pure substances,

Molari l}f: Conczatration of 2 solute expressed in units of moles,dm™ A solution is said to
be molarif it ha sdconcentration of | () mole.dm®,

Mole: Atomicnrmolecular mass in grams,

q . 3 . ;
S1 unit for lﬁp-f.mnur_it of matier. One mole of 4 substance contains 6.023 x 10” particles
( ulnm ri:e;ﬂfm vles oriong) Tepresentative of that substance, 43

oleotir fopla: 4 formula which reflects th 1
N € actual n f
alomtin amolecyle of 2 substance, F2ReLe st s

Monomery: Small molecyles that are combined in long
molecules called polymers.

if they have the same molecular formula,

lattice is formed by the electrostatic

| from the solid to the liquid phase
when this transition takeg place.

chains to prodyce very large
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itals. : s ! )
Tl:;ginn in space in an atom where probability of finding the electron is most. Orbitals are

esignated with symbols, s, dandf. -
roanic chemistry: The chemistry of the hydrocarbons and their derivatives.
oxidation: The process whereby a substance loses electrons.

s A substance which can accept electrons from another substance.

ng J}!L‘Ill'. : : : : s
" Substance in which some element is combined with oxygen only.

0sone; Anallotrope of oxygen, O,
pblock lements; Elements in Group 13 to Group 18 , where the last electrons of an atom

lies in p orbitals.

veriodic table: A table in which all
of their atomic numbers.

oH: A function that expresses the acidity or alkalinity o

related to the hydrogen ion concentration: pH =-log[H'].
Phenolphthalein: Anindicator which is colourless in acids and pink or purple in alkalis.

Precipitate: An insoluble solid that is formed by an aqueous chemical reaction between

entral part of the atom where its mass is concentrated. consisting of

here the probability of finding of electron is maximum is called

;‘-\|.|Is’i

|'II'1L'||.';.,

the known elements are arranged in increasing values

f an aqueous solution. pH is

two soluble compounds.

Precision: The closeness of a measurement to other measurements of the same object or

phenomena.

Pressure: Force exerted on a unit area. Pressure 1s measured in Pascal, (P),

where 1 Pascal (P) =1 N.m".
Proton: An atomic particle with relative atomic mass of 1, and unit positive charge, found
Inthe nucleus of the atom. |
that involves identifying 1

4

The branch of analytical chemistry es
funknown or uncertain composition.

Qualitative analysis:
try that involves determining how !

flemﬂﬂtﬁ, compounds, and ions in samples 0
Nantitative analysis: The branch of analytical chemis

r'_nur:h ofacompound, element, or ion is ina sample. : \ x-
Jantum mechanical modéfof the atom: A model ﬂ,lat describes; atoms 28 haying g
inallowed quantities of energy because of the wave-like properties of their electrons. :
L*;jdjc.--. |- Atom or group of atoms having positive charge or negative charge or odd number :
: €called radical. |
“actant; Astarting substance ina chemical reaction. : i
u:.du ion meghanism: As series of steps that make up an overall reaction. ;'-:
,::f'?““ﬂ l*ittu: Speed of a chemical reaction. lﬂ
-l gds; A gas which Exists in nature. : : % i
atﬁéit”“ g agent: Areducing agent (reductant) is a substance which can give up electrons to §1
€T Substance, the oxidizin agent, or oxidant. ; i
\uction: A reactionin whgich electrons are taken up by @ reactant, [tis also defined as |
dition of | of oxygen. L
ipdsgenogtiprameys i :ons are collectively called redox

duction reactt

Re
0% Regctions: The oxidation and re

S ITAR TR
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reactions.
Relative Atomic Mass: The mass of an atom ormolecule compared withC ™
Saturated solution: A solution in which no more solute will dissolve under the €Xisting

.2 (000

conditions of temperature and pressure.
s-block elements: Elements in Group | and Group 2 , where the last electrons of 4

atom lie in s-orbital.
Singlebond: acovalent bond in which one pair of electrons is shared between two atomg,
SI units:  An international system of coherent units, formed by simple multiplicatiop
and/or division within a set of seven base units. =
Solute: The substance dissolved in a solvent to form a solution, its quantity in the solution
isalways lesser.

Solution: A homogeneous mixture of variable composition consisting 'of two or more

substances, one of which is usually a liquid.
Solvent: Aliquid which dissolves a solute to form a solution, its quanhty in the solution is

always greafer. LX
Solubility: The amount of solute that dissolves in a gwcn quannt} of solvent (normally
100m1) at a specific temperature. o

Standard pressure: Apressureofl aunosphere~?601ang
Standard temperature: Atemperature 0f0.0°C, 0t273.16 K.
S.T.P.: S’T.P. is the abbreviation of standard temperature pressure.(273.16 K and a
pressure of 1 atmosphere). SR
Structural formula: A formula which defines the bonding and arrangement of the atoms
present in a compound.

.Sublimation: A phase change v.rhercby a solid passes directly into the gas phase without
melting,
Supersaturated solution: - A solution which contains a higher concentration of solute that

would be present if the solution had been saturated at the same conditions of temperature

\
.,md sTessure. OO

Fun]'mmture* The temperature of a sample of matter is a measure of the average kinetic
energy of the molecules in that sample.

Thermodynamics: The study of energy and energy transfer

Unsaturated compound: A compound in which double or triple bonds are present.
Valence electvons:  Electrons in the outer electronic shcll of an atum and which ar¢
savolved in ch 2mical reactions.

Valence shell: The outerinost shell ofelectrons.
Vapour pressure:  The pressure exerted by a vapour. At the boiling point, the vapo¥t

pressure of a |iquid is equal to the pressure exerted on the liquid by the atmosphere.
Vander Waals forces:  Weak forces between molecules of molecular solids and liquids-
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il

ude dipole—dipnic forces, dispersion forces and hydrogen bonds,

incl . : P
ﬂ':e:e_ln*b|f A device which can generate an clectric current by exploiting the energy of
nitaic CEH. © 3 — :
“--d . reaction between two electrodes (usually metals) having different electrode
3 I'L_ l‘l‘.
otentials.

" repvstallization: Water molecules which form an integral part of the lattice of ionic
:I,;;ﬂ.q The water of crystallization is normally included in the formula for the substance,
" L it

i2..CuS0,.SH:O.
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A
Absolute temperature,95  103a.m.u, 22 Atomic mass number, 2()
Alkali metals, 57,150 Analytical chemistry, 13 Atomic mass unit, 22
Alkaline earth Anion, 26 Atomic number, 20
metals,57,150 Anode, 26, 131 Atomic size, 58
Allotropy, 103 Ageous solution, 110 Avogadro's number, 30
Alpha particle, 42 Atom, 18
Amorphous solid, Atomic mass, 20-21
B
Biochemistry, 11 Boiling point, 98 Boyle's law, 90
Bohr atomic theory, 43 Bond, 69
C
Cathode, 39,133 Chemistry, 09 on,137
Cation, 25,26 Colloid, 119 Covalentbond,71
Charle's law, 93 Compound, 16 Crystalline solids, 102
Chemical bond, 69 Concentration,111

Chemical formula, 17,22 Condensation,97Corrosi

D
Dative covalent bond,74 Diffusion, 87 Double bond,73

Daniell cell, 132 Dilution, 116 Down's cell, 135
Density, 89,100 Dipole-dipole forces, 76

E ' \
Electrochemicalcell, 130  Electronegativity, 62 Energy level, 45
Electrolyte, 130 Electropositivity, 150 Environmental
Electron, 39 Electroplating, 139 chemistry,12
Electron affinity, 60 Element,14 Evaporation, 97
Electronic configuration,45 Empirical formula, 22

F
Formula mass, 24 Freeradical, 27 formula, 22 - 24
Formula unit, 24 Freezing point, 99

el
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e
galfeell, 132
Halogen. 57,154

industrial chemistry, 12

ioreanic chemistry, 11
[ntermolecular forces,78

Lew1s structure, 73

Mass number, 20
Matter, 09,13
Melting point, 101
Metals, 149

Nelson's cell, 136
Neutron, 42
Noble gas, 57

Octet, 72
Urgaﬂii: Chemistry, 1 1

Period, 5

El‘iﬁdiﬂ t&bl&_j 54*56, 152

Redox, 19

Re‘dllﬂjﬂg agﬂﬂt, 129
Edllﬂtiun_} 126

Su[ .
33 ut]gn’ 110

-

G
Gram atomic mass, 29
Gram formula mass, 29
Gram molecular mass, 29

H
Homogeneous

mixture, 110
I
Ton, 25
lonic bond, 70
[onization energy, 59

K
Kelvin scale, 94

I

Liquid, 95
: M

Mixture, 17,110
Molar mass, 29
Molarity, 115
Mole, 29

N
Noble metals, 151
Non electrolyte, 131
Nonmetal, 153

O
Oxidation, 126
Oxidation state, 127

P
Physical chemistry, 11
Physical properties, 11

R
Relative atomic mass, 21

Rust, 138

S
Shell, 45

Groups, 55

Hydrogen bonding, 78

[sotopes, 46

Lone pair, 74

Molecule, 28
Molecular formula, 23
Molecularion, 27
Molecular mass, 24

“Nuclear chemistry, 12

Nucleus, 42

Oxidizing agent, 129

Polar and non polar
compounds, 75,78

Rutherford's atomic
model, 42

Solid state, 101

tura :
\ €d solution , 110 Shielding effect, 61
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TABLE OF ELEMENTS
Element  Symbol AtNo Atmass | Element Symbol At.No Atmagg

I.Hydrugcn H I 1.0079 | Selenium Se 34 | 7806
Helium He 2 4.0026 |Bromine Br 35 79.904
Lithium L 3 6.941 | Krypton Kr 36 83.79%
Berylium | Be = 4 u.mzzlfmuhidmm | Rb | 37 | 854678
Boron B 5 10.811 | Strontium Srl o jed8un 87:62
Carbon C 6 12,01 Yttrium p AR ) 88:9058
Nitrogen N 7 14.0067 || Zirconum | Zr 40 45 91.224
Oxygen i R 15.9994 | Niobium | Nb | 410 92,906
Fluorine i 9 | 18.9984 Molybdenum| Mo |42 95.94
‘Neon | Ne | 10 20.1797 | Technetium Te\ 43 98.9063
Sodium Na | 11 | 229898 Ruthenium | Ru~ & 44 = 10107
‘Magnesium | Mg | 12 | 24305 Rhodium _oCRh | 45 | 102.9055
iA[uminium 1Al e J3 26.9815 I:Pa!]au.liumk > ™ Pd 46 106.42
‘Silicon Si | 14 | 280855 Silver SN | Ag | 47 | 107.8682

Phosphorus | P | 15 | 309738 Cadmitm | Cd | 48 @ 11241l
Sulphur | 8 | 16 32.065 Jndiom ! In 49 | 114818
Chlorine Cl 17 35.453Tin I Sn 50 ‘ 118.71
Argon | Ar | 18 39948 ' Antimony | Sb 51 | 121.76.
Potassium K 19 39.0983 Tellurium | Te | 52 | 1276
Caleium | Ca | 204240078 Todine In | 53 | 1269045
Scandium | Sc 281 44,9559 “}(cnnn Xe 54 | 131293
Titanium Ti f 22 47.867 || Caesium Cs 55 | 132.9054
Vanadiom | Vo) 23 509415i|Banum Ba | 56 | 137.321
Chromium | €r 24 | 519961 Lanthanum La |57 | 138.9055
'Manganese JyyMno 25 54938 Cerium Ce | 58 | 140.116,
Iron . Fe | 26 55.845 | Praseodymium|  Pr = 59 | 1409076,
‘Cobalt . Co |27 58.933 | Neodymium | Nd 1' 60 ‘ 144,242/
_|Niek‘;e'l . Ni | 28 58.6934 || Promethium | pm | 61 | 146.9151
Copper | Cu | 29 | 63.546|Samarium | S;m | g | 15036
:"'Zinc . Zn 30 | 65.409 J Europium Eu | 63 | 151.964
Gallim | Ga | 31 | 69.723||Gadolinium | G4 | 4 | 1575
Germanium | Ge | 32 | 7264 Tebium | Tp | g5 | 158925
| Arsenic I‘ As 33 ‘ 74.9216‘iDysprnsiu1n . Dy | 66 ’ 162.5

; = =y = = = — = ————— . == o Tl M T et
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at  Symbol At.No Al.mass Element Symbol At.No At.mass
[.:lc.mi‘ Ho 67 164.93 | Neptunium Np 93 237.0482
1‘h_1|f1““'" Br 68 167.259 'Plutonium Pu 94 | 244.0642
:::;:::ﬂ Tm 69 168.93 | Americium Am 95 | 243.0614
Sterbium Yb | 70 173.04 Curium Cm 96  247.0703
ptetium Lu 71 174.967 Berkelium Bk 97 | 247.0703
Hafnium Hf 72 178.49 Californium Cf 98 | 251.0796,
Tantalum Ta 73 | 180.9479  Einsteinium Es 99 | 252.0829:
Tungsten W 74 | 183.84 Fermium Fm 100 | 25740951
Rhenium Re 15 186.207 Mendelevium Md 101 | 258.0986
Osmium Os 76 190.23 Nobelium No | 102-:259.1009
[rdium Ir 77 192.217 Lawrencium Lr 103, 260.1053
Platinum Pt | 78 195.084 | Rutherfordium, Rf 4104 @ 261.1087
Gold Au | 79 | 1969665 Dubnium Dby 105 | 262.1138
Mercury Hg | 80 200.59 | Seaborgium Sg 106 @ 263.1182
Thallium Tl 31 204.283 | | Bohrium ~ Bh 107 | 262.1229
Lead Pb 82 |  207.2| Hassium (Y| Hs | 108 265
Bismuth Bi R3 I| 20898 Meitnerium | Mt i 109 | 266
Polonium Po | 84 208.98| Darmistadtium | Ds | 110 269
Astatine At | 85 209.98 Roentgenium| Rg | 111 272
Radon Rn | 86  222.176;Copemicium | Cn | 112 285
Francium Fr | 87 | 2230197 Ununttiom | Gur | 113 284
Radium Ra 38 | 22(} 0254 ' Ununquadium Uug | 114 | 289
Actiniym Ac | 89 l 927278 | Unuupennum Uup | 115 | 288
Thoriym . Th | 90™M 232.0381]| | Ununhextum | gy | 116 | 202
Pmlactinium Pa | 91 | 231 0359 Ununseptium| 1,5 | 117 | unknown
Uraniym U : 238 0739 Ununuctlum - 294 |

92 Uuu ' 1__1 8
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Table of Basic S.1 units

SIN{} Pl Measurement Unit Symbol
“j]H Length Metre or Meter m
*Q“h NMash Kilogram - Kg
3 . Time Second 8
4 Electric current Ampere A
- 5 | Temperature Kelvin K
6 Amount of substance Mole mol
? | Luminous intensity Candela : cd

Some important derived units with.their common names

S/No Measurement | | SFait 0 7 Commonlyused
ol Area Square metre, (m’) m’ and cm’
2 Volume Metre cube,(m’) m’ and cm’
,;Lg‘ density Kilogram per metre cube (Kg/m’) g/cm’

Ot e :

o Kilogram metre square per second

R T E )

; & i i nergy per second (Kg.m’.s?) Joule orJ

haeula or
l‘*ﬁ“f Pressure ~ Newton per square metre (N/m’) Atmusph} IE;

AR AR S | R
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