


CARBON

* Atomic no. (war i) = 6
* Atomic mass (zeaeme @wm = 12

- Isotopes of carbon = ;12C, 13C (14C
FIee] clel THETUT IR FAT H IIAT JATAT g (12C, (13C 14C

 C isradioactive isotope which emit beta radiations.
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O Allotropes : allotropy is the phenomenon of existence of same element or
compound in two or more forms that possess similar chemical properties but
different physical properties.
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ALLOTROPES OF CARBON

DIAMOND

e Purity measured in terms of carat
(1 CARAT= 200mg)

* \arieties:

o cullinan (3032 carrot)
o Hope(445 carat)
o Kohinoor (186 carat)

e Diamond is the hardest substance on earth.



ALLOTROPES OF CARBON

* Properties of Diamond: ¢« BN & IOT:
1. Colorless transparent solid 1. gﬁfm CIIQEQTEF Ud el oI gidr
2. Density = 3.67
y=2 2. 3TH Uacd 3R I9ddale HHU:
3. Refractiveindex=2.4 3.67 3 2.44 %‘»
4. Inert and highly poisonous 3. g 3feha 3-ﬁT 3-]—é:|'|‘f€|7=5 a¥er &
5. Bad conductor of electricity 4.  Ig HEd Selacisll &l IFqaieid &
. facga 1 Fareiss § oifched
6. In pure form, it is transparent to X- 3WHT( ?—ITCD’ Y g—g‘,—_r HT bl gl
rays but in pure form form, it is 5 X - ot & T
not. So, X-rays are used to CﬂQEQﬁ' EﬁFIT %‘ @r% HQ%HTW H
distinguish b/w pure and artificial 31d: RICE]
. mﬁrﬂhﬂ :tr afrc: A H

diamond.



ALLOTROPES OF CARBON

 Diamond is used in making jewellery because it
sparkles due to total internal reflection and

refractlon
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ALLOTROPES OF CARBON

GRAPHITE:

 Each carbon atom is bonded to 3 carbon atoms in
HEXAGONAL array.

 The lead in lead pencil is made of graphite, not lead
(Pb). Thus, graphie is also known as BLACK LEAD.
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ALLOTROPES OF CARBON

Usage of graphite:
1. In making electrodes

because it is good
conductor of electricity.

2. As lubricant to prevent
rusting & friction in
machines.

3. As a moderator in nuclear
reactor.

1.

3.

39T




ALLOTROPES OF CARBON

GRAPHINE

e Carbon atoms densely packed in honey comb
crystal lattice.

* Itis used as a conductor for touch screen, LCD,
and LED.

SgPT 39T eI ThieT | LCD 31X LED &
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ALLOTROPES OF CARBON

LAMP BLACK
t contains 95% carbon

t is obtained by burning hydrocarbon in
imited supply of air .

t is used as black pigment in black ink, shoe
polish, and as an eye soot(kajal)



ALLOTROPES OF CARBON

Wﬂ?{ Fullerene
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Fullerene is the purest form of
carbon.

The shape of the C60 molecule
is similar to that of a soccer ball
called the buckminster fullerine.
This is called because its
structure meets the dome-
shaped structure created by
architect Buckminster Fuller.



ALLOTROPES OF CARBON

CHARCOAL

It has high capacity of absorbing *

poisonous gases and in making
gas masks which are used in
factory & mines.

It is used in water filters.
It is used in AC to control odour.

It exhibit germicidal properties. °

It is used to make gun powder.

(Gun powder = potassium nitrate +
charcoal + sulohur)
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ALLOTROPES OF CARBON

COAL

. Deplending upon % of carbon, there are 4 varieties of
coal:

1. Peat—(50-60% C) = low quality coal
2. Lignite — (60-70% C) = known as BROWN COAL

3. Bituminous — (78-86% C) = general variety of caol,
used for domestic purpose

4, Antlhracite —(94-98% C) = good and high quality
coa



NITROGEN (N,)

* |t was discovered by D Rutherford (1772).
e |ts atomic number is 7 and mass number is 14.
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J Occurrence

Nitrogen comprises of 78% by -
volume of the atmosphere.

In the earth’s crust, it occurs
as

1. chile salt petre (sodium nitrate)
and

2. Indian salt petre (potassium
nitrate).

It exists in the following
13 14 15

isotopic forms —N, —N,
7 7 7
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J Preparation

Industrially, it is prepared by
fractional distillation of air.

In laboratory, it is prepared
by treating an aqueous
solution of ammonium
chloride with sodium nitrite.
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(J Uses
It is used

* In the manufacturing of
ammonia.

* Liquid N, is used as a refrigerant
to preserve biologically, food
items and sperms of bull and in
cryosurgery, etc.

* In electric bulb and thermometer
of measuring high temperature.

* Note :- Air bags used for safety
of car driver have sodium azide
(NaN,).
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 |tis also called as alkaline air.

 On large scale, it is manufactured by Haber’s process from nitrogen
and hydrogen in which Fe acts as catalyst and molybdenum (Mo) act
as promoter. However, now a days Fe,0O; is used as a catalyst and
AL;0; with K,O acts as a promoter.



O NOTE:-

 Bad smell in the nearby areas of toilets, horse parking venue, etc is
because of ammonia which is obtained by the decomposition of urine
(urea).

o MITST 3JR Tl IGE TR E IR U
VIR <zr§w?%)a:mawﬂi$'m'm%|

* The bottles of liguid ammonia are cooled before opening because of the
very high vapour pressure of liquid ammonia.
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OXIDES OF NITROGEN

Nitrous oxide (N,O) is also
called laughing gas because its
inhalation produces excessive
laughter.

It is used as an anaesthesia in
surgical operations, dental
surgery, etc. However, its
excess inhalation may lead to
death.
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Nitric Acid (HNO;)

On large scale, it is prepared by
Ostwald’s process.

It is a strong oxidizing agent and
attacks most metals except gold and
platinum.

It is called aquafortis meaning strong
water because it attacks nearly all the
metals.

It is used for the preparation
explosives such as nitroglycerin
(dynamite), trinitrotoluene (TNT),
trinitrophenol (TNP), etc and other
organic compounds.
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Nitrous Acid (HNO,) sscH Ufds (HNO,)

* A mixture of carbon « S1ScH TS (HNO,)
disulphide and nitric & Ol H W EFIéT-r
oxide placed in the %'\’:I'Fq?}ﬁ?' Arsieeh
solution of nitrous acid 3-||<=|'{-|I$s & AT T

(HNO,) is used for flash 3TATIT FelQl BICIIATHT
photography. & forT fhar Jrar gl



PHOSPHORUS (P)

It is a very reactive non-metal with atomic number 15 and mass
number 31. It is an essential constituent of animal and plant matter.

It is present in bones (which have 58% calcium phosphate).
Phospho-protiens are present in milk and eggs.

Some of its important minerals are phosphorite [Ca; (PO,),],
chlorophite [Ca, (PO,),CaCl,] and redonda phosphate [AIPO,].

31 32 33

P—Pand —P.
15 15 15

It exist in the following isotopic forms
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ALOTROPIC FORMS (37939)

OF PHOSPHORUS

1. White/Yellow Phosphorus

It consists of tetrahedral (P,) molecules.

White phosphorus is highly reactive and catches fire at room
temperature because its ignition temperature is 30°, that’s why it is
kept in water. Its burning is called self ignition .

It is translucent white waxy solid and poisonous having
characteristic garlic smell. It turns yellow when kept in the light,
that’s why yellow phosphorus is given to it. It is used in making fire
crackers, fire bomb and smoke bomb.

Persons working with phosphorus develop a disease known as
phossy jaw in which jaw bones decay.



ALOTROPIC FORMS (319I%Y)
OF PHOSPHORUS
dd / HelT BIEPRYA

» "G P, AU & AT BT B
«  29d BIEPRY dgd T8 Thamelier § IJg§ 8T 9T 39T Yehs ofdl

T FAIfR ST Sdelel dIT 30°CE| TET FROT § fF 5@ sTer & T@r
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PHOSPHORESCENCE OR CHEMILUMINESCENCE

* White phosphorus glows in dark to produce yellowish green light because of its
slow combustion in air. This property is called phosphorescence or
chemiluminescence . The energy of oxidation is not liberated as heat but it is
emitted as light.

THIGICT 3roar [T

+  99d BIEHRYE a H AU HE &gl & HRUT HA H THbT § 3R drem
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2. RED PHOSPHORUS I m

* Red phosphorus is P, molecule it
is red crystalline solid. It is ) PRI P, 310 SECH ¢ IE oo
btained by heati hit mm%wamw@ﬁm
obtained by heating white aTaTa]oT & 573K dTT 9X I8 & 9T @ar B
phosphorus at 573 Kin an inert
atmosphere.

Note: foRTde fGamraes $r sedll WX ( W@TSo
arell Hlg W ) ool BREDRE, HREGRH 315

 NOTE :- Safety matchbox TEWHISS |, (P,S,), T T TUT 3 7lig &1 fAST
contains a mixture of antimony ST ST &1 S Y ciebar By worga (
trisulphide and potassium hferat ) & RRT o defRreT Felke (KCIO )

chlorate as its one end. Its box 38 ol , TedHA Howbiss 3R dig ol ﬁr&m

side contains a mixture of ST ST & |

powdered glass and red +  CEY TEIIED & WY FH 3UANT AR A
phosphorus. fohar Strar g |




3. BLACK PHOSPHORUS

* |tis prepared by heating white phosphorus at
about 200° C under a very high pressure. It is a
good conductor of electricity.



4. SCARLET ﬁz{fr BIER IR

PHOSPHORUS ¢ Jg hc BIEHRY &

e Itis obtained when a 10% faferget ‘_ﬁ PBr,
10% solution of white A ofITHdT 10 9¢ deh
phosphorus in PBr,is IMH il I e
heated for about 10 ferar Srar gl

hours.



5. VIOLET PHOSPHORUS @31+l BREGRE
* Itis also known as Hittorf’s . 3 fgerts o <hr o)

phosphorus as it was

discovered by Hittorf.  dg '\EI'Qv_c\" HIEHRY Hl §¢
* |tis obtained when ol # 803 K dIT U ITH
phosphorus is heated in a FIh grcg fFHar IATdar %‘|
closed tube at 803 K. . .
o« SHAI T ST B

* |ts colour is violet.

e Itis non-inflammable andbad * I& saclereliel aur
conductor of electricity. fa?,'\‘ﬂﬂ' HT hdlclsh %‘ |
~ o )







OXYGEN (O,)

It was first discovered by Sweden scientist Scheele

(1772) and the name oxygen was given by AL Lavoisier
in 1977.

Its atomic number is 8 and mass number is 16.
Dry air contains 20.946% oxygen by volume.

Industrially, it is obtained from air by fractional
distillation.

L L . 16 17 18
It exists in the following isotopic forms o O, o O and EO'
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Properties 10T
* Dioxygen is coloureless

S

odourless gas which gets * ST¢ 3TFHIeT Wk, el I
converted into deep blue g, ST 331 HTA W e atel T
liquid on cooling. ¥ ga # gRafda & s 8

e Itis slightly heavier than air. * I8 dIF & gol I #ART gl
* It does not burn itself but is g TIY gl STelcll elfehed ggel H
a supporter of combustion. g gl § |

* |t reacts with nearly all I ofarerar JIT erc3 A ( Au,
metals (expets AU,Pt) and Pt) DISHT AT HTG3T 3chse
non-metals and some noble It ¥ wfAfRar Far

metals.




USES 39T

* Oxygen cylinders (which . 3-N-qcll<>{\i, e émué
contain oxygen diluted with O 33Tl T q?:(lFI'I'fI'E'UT
helium) are used in H 3TerdreeT & f8eist (
hospitals, high altitude SaH 3edieiT &1
flying and in gifelTd & FI?-IEIFT ferar
mountaineering. Liquid ST § ) &l Tlﬂv_d' ST
oxygen is used in rocket H AFHIFRE & T &

fuel as an oxidizer. CIRCIGI %’I



It is an allotropic form of oxygen. g8 TSl T IIET g1 Asfed
Nitric oxide (NO) which emits from 3TFATSS(NO) St uRAIfIeh Sie argare
exhaust system of supersonic jet F e dF & 3catord T § | ger
aeroplanes and chloroflurocarbons FARTFART e 3TSild G I ASE

destroys ozone layer. L o |
H UTUT

-l PROPERTIES LG e Hreroy fRasE

* |tis used as a germicide, (STl ) T STor &1 WT Iga
disinfectant and for sterilising T H RIT ST g
water . w35 e, T &, I

* |tis also used for bleaching ails, , R-ﬁfr, e & ARFT F & gar
ivory flour,starch, etc and for FRA Aok T H FIT JTaT § |

making artificial silk.



SULPHUR (S)

* |t has atomic number 16 and mass number 32.
32 33 34 35 36 35

* |t exits in the following istopic forms S are

S,—S,—S,—S,—S.
16 '16 ‘16 16 16 16
radioactive

+ TEPd & YeaT (T F Y ) Asq T Tew B 379 g5
.« Ig AT gHaTUfeae AT & 915 Sdr &
16325, 1635, 348, . 35S, 36, GATUNA® ,, 35S I3TATRT Bl



OCCURRENCE and EXTRACTION mﬁ?—r vq fasedor

Eggs, proteins, garlic, onion, 313, Né, JgYsT, TgTsT, TGl a7,
mustard, hair and wool all contain ddT 3+, ST g A gewT @t ¥
sulphur. + Tcd TT H HoHY I AT
Elemental sulphur is found near hot U SaTerHdl & S geell &
springs and volcanic regions like ager a—qﬁq AT I, e F 9
Italy and Sicily Islands, Jaoan, etc . STdr &

Sulphur occurs naturally in the form yohfar 3 Teh TIF 3T

of compunds like FeS, HgS,PbS, F TewEst SR Fes, HsG, Pbs,
Zns,etc. Zns, 3 4T Tethel A CaSO, . 2H,0
Commerically, it is produced by (Sca# ),3nfe & &7 & q5 ST gl
Frasch process and Sicilian AR &9 G 8 P fafy qa

processs. e [/ carT urea Rar Jrar gl



USES

It is used in colour and dye
industry and as germicide,
fungicide.

Sulphur is used in the
vulcanization of rubber and in
organic form, it is found in
vitamins like biotin and
thiamine.

Milky sulphur is used in
medicines.

Gun powered is mixture of
sulphur, charcoal and potassium
nitrate.

39N
SHPT 39T Ny |, AogAr dur R+
& ¥ H I Jar gl

SHHRT 3YITIT LT dUT ISTh 319N
H, SaTuATRl, HorART TaT SHaharit &
T & fFar arar &
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OXIDES OF SULPHUR

1. Sulphur Dioxide (SO,)

* 50, gas is the main gas of volcanic eruption. It is toxic.

USES
* Itisused as arefrigerant (as it can be liquefied), disinfectant and preservative and
bleaching agent for wool and silk. However, its bleaching action is temporary.

e Itis used in refining petroleum and sugar.

- g gitae (Faifk 38 gfad fhar Sr dehdn
g), UTdeaR fauses aRTeTd aur 34 3R WF & fow e & § &

Yger I ST & FeITT S8 falole fsham TU1g B
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2. SULPHRIC ACID (H;SO,) :it js known as oil of vitriol and king of chemicals.

USES

For oil refining, waste water processing and mineral extraction.

In the manufacturing of explosive (picric acid, TNT, nitroglycerine, gun
cotton), drugs, disinfectants, paints, pigments, fertilizers, detergents, etc.

As an oxidizing and dehydrating agent.

In the manufacturing of important chemicals such as alums, ethers, metal
sulphate, etc.

In lead storage batteries.



PYROSULPHURIC ACID (OLEUM) (H,S,0,)

* |tisalso known as fuming sulphuric acid or oleum.
When SO, is dissolve in conc. H,5SO, oleum is obtained
which on hydroly5|s further glves H ,S0,.

HYDROGEN SULPHIDE (H,S)

* H,Sis released in volcanic eruption in small amounts. It
is a colourless, toxic gas with an odour of rotten eggs.
H,S in large doses proves fatal. Antidote of H,S is dilute
chlorine solution.



HALOGENS (geiTste)

Fluorine(F), chlorine(CL),bromine(Br), iodine(l) and astatine(At) are
the members of group-17 (or VIl A), collectively known as the
halogens (Greek halo means salt and genes means born i.e, salt
producers).

TN, FARIA, STHI, ITANST JAT TELT HHE 17
W%srs %ouow Y gl JTAT § | UjWSJTGlT}r goll ohl
Y g IGUT AT AT AT Y § 3cUeod hlall 7ATT IgUT
YT &l arell ) gelloter 3ifd fhamefier 31emq dea

g |TEecrT ir%ﬁrmﬁ dd g |




FLUOINE (F) Fe[31RIeT

SHHI AU HAH 9H
SSUHATT TEAT 19 |

Jg drer 3T i AT B
gollolall & I8
aa‘rfﬁa:ﬁmaﬁarﬁ%l

FIHNIeT Walft® For
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Its atomic number is 9 and
mass humber is 19.

It is a pale yellow gas.

It is the most reactive
element among halogens.

Fluorine is the most
electronegative element.



CHLORINE (CI)

Its atomic number is 17 and mass
number is 35.5.

It is manufactured by Deacon’s
process or by electrolysis of brine
in Nelson cell.

It is greenish yellow gas with
pungent and suffocating odour.

It is soluble in water.

It reacts with lime to give
bleaching powder (CaOCl,).

SHPT AT HHATH 17 H GoIATA
TEAT35.5 &1

AP TR W FaRIT Fr
faAToT Ser A, SesT Y

HeAY died AT I1 Acad T
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USES 39T

* Itis used S'FIQ? 394197 [T @d g
* For bleaching wood, ¢ hIES c_vlalél ( SPIETST AT
pulp (paper industry L3I a? 3cUlceT H
and rayon), cotton and TdRIh "s"lt-il %’ ’
textiles. JUT g& & faiaTd ?ﬁfl

* In the extraction of gold e AT @]ﬁ?lﬂzr %
and platinum. fISayuT |



* In sterrilising drinking o Ul & YTl &l ’
water. TS ol hlal H|
* In the preparation of .« STge T S

poisonous gases such as hIESilel, 3TH g

phosgene,tear gas a34r ?ﬁﬂ HI% dIR
mustard gas etc. A H




BROMINE (Br)

SHPT AT AT 35 TUT GegAT TEAT79.9 &

* Its atomic number number is 35 and

mass number is 79.9. + TG AT U g ¢ |
* ltis reddish brown liquid. 2| EFEF}WQ‘UT HEIAT Fletellse 3aTh & foham
oIl gl

* |tis extracted mainly from carnallite ore.

s A AT H FTG H T A BT & &9 H U5
* InIndia, it occurs abundantly at Rann of ST gl

kutch in the form of brine.

3IYGRT - Jg GBI H edd SIAGS & & & Jo4T
Fdfah A H GfdhRe & §9 & Jged fonar

USES - AgBr is used in photography, ST &
KBr is used in sleeping drugs and pain o IR 39T MY AT gUT (v G F s
reliever, # i R ST §

It is also used in the manufacturing of toxic * J€ KBr & ¥ & &iig @l dTell &a1 # U7 &g
and tear gases. frare & 9gFd fohar Sar g |



|IODINE (1)

It was first discovered from the
ashes of seaweeds by Courtois
(in 1811).

Its atomic number is 53 and mass
number is 126.9.

It is found in compound form in sea
water and seaweeds as iodides.

It is @ non metallic shining solid
with dark colour.

Its vapours of violet colour.

aéfrmsﬂ@r@a
FICISH 18115 Foar
EIIddR T 7@ T v A
SHHT RATI] HATH 538 AT
oA TEAT 126.9 &

g TIF AT H
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* In human body, it existsin °
the form of thyroxin, an
organic compound
secreted from thyroid
gland.

* |ts deficiency in human .
body disturbs the working
of thyroid gland and leads
to goiter.

;ﬂﬁWéﬁ?ﬁ@T@fa—cﬁ
I

AT R H Ig YRR
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USE- lodine is also used to
increase the production of eggs.

e |ts salts are also used in
photographic films and plates.

(1 NOTE:- lodex is used as an
external application of pain
reliever ointment of bone
injuries. It contains
dichlorophenol. It does not
contain iodine.

39N - TAISTT oAl 3YANT 33T
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INERT GASES OR NOBLE GASES
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These are helium (He), neon (Ne), argon (Ar),
krypton (Kr), xenon (Xe) and randon (Rn).

These are placed in group 18 (or zero ) of the
periodic table.

These are called inert gases because they are
chemically inert. T

hese are named as noble gases because some
members of this family like Xe form compound
with oxygen and fluorine i.e., these are not
completely inert.

All the noble gases except radon occur in
the atmosphere

All these gases are monoatomic elements.
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HELIUM (He)

e Its atomic numberis * 39l W"I‘m 2
2 and mass number AT ATATOT TE&IT 4

s 4. e o
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universe.
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USES

It is used in filling balloons.

Mixture of helium and o, is used by
deep sea drivers for respiration as
helium is less soluble in blood even
at very high pressure. This mixture
is also used in artificial breathing in
case of asthma patients.

It is used to produce powerful
superconducting magnets which
are used in NMR spectrometers
and MRI system.
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Its atomic number is 10 and mass sﬂﬁ IIHATUT J&AT 10 dT
number is 20. SETHATT TEAT 20 ¥

USES 39T

It is used in florescent bulbs for e SHI 39T ST cgd aAr
advertisement display purposes. gaIcd Sodl H ﬁ?rrq?r EI'c\"QTo'-T %’F—f

It is also used in neon lamp which feram ST & |
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lamps also shine even in the fog.



ARGON (Ar)

Its atomic numberis18and e Eﬂ@' il Tol
mass number is 40. Y AT YA O

It is used mainly to provide 1892 :ﬁl‘ <‘:|'|'€|' '\ﬁl' ﬁ' 2ﬁ'|

inert atmosphere in high
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KRYPTON (Kr)

e |ts aomic number is 36

and mass number is 84.

* |tis used at airport
runway and approach
light.
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e Its atomic numberis54 * TSIsTieT HaAIfSh

and mass number is
131.

e Xe-Kr is used in high
intensity photographic
flash tubes.
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RADON (Ra)

It was discovered by . 3'\‘4@ gl 3l ATHS

Dorn. adlﬁch o hr ot

* |tis used for the o SHIN[ B'W?T $HIT &
treatment of cancer 3R H AT STdr
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