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CHEMISTRY CLASS NOTES

PROPERTIES OF HYDROGEN, OXYGEN, NITROGEN AND CARBON / TS SI6,

SffeRfter, ATge o 3R BT & T[0T

HYDROGEN / BTgSIo

% In the periodic table, hydrogen is the lightest
element, its atomic weight is merely 1.008. /
3ffad TRl F grZgo a8 bl dd B, TP
TRAT] YR HH 1.008 B

% The symbol of hydrogen is 'H" and the atomic
number is "1 / BIZSIoM &1 Wdld 'H' § SR
TRATY HHiP 1" B

% Henry Cavendish first recognized the hydrogen

gas a discrete substance during the period of
1766-81, as it produces water when it is burned.

/ R} oS 7 o g 1766-81 Hi 3@y &b
IRM RS 19 &I U 3ol yerf & w9 #
UgaHT, R 3 S WR U §d1 2

Salient features of Hydrogen / ISl &1 &I

% In their plasma state, the non-remnant stars are
primarily composed of hydrogen. / SO AT
a7 H, IR-3(GRY dR T FU ¥ gIEgIoN
EERGGES

<% At standard
hydrogen

temperature and  pressure,

appears  colourless, tasteless,
odourless, non-metallic, non-toxic, and highly
combustible diatomic gas. / HIFA® dIYHIA 3R
gdId W, gEeoH e, WiagH, TUgH, R-
e, TR favd oiR srafier e Rl fgtRa®
T forg <t &

% The molecular formula of hydrogen isH,. /

BTSN BT ATUIAH I H, B

% On the earth, hydrogen exists in molecular

forms, for example, water or other organic

compounds. / Gl TR, "G’IE@GFI 3Muifds =af |

AN[E 8, 3ale’ul & fog, urt a1 o Fdfe
qRB |

Hydrogen also plays an important role in acid—

base reactions. / BE@GF[ 3-&R ufcfeharsif o
1t Tgayuf yfiyeT Aumar g1

% Hydrogen gas is highly flammable in the air. /
BIESIoH 19 ga1 H Sfiie Saa=iidl gidl 2|

% Pure  hydrogen-oxygen  flames  radiate
ultraviolet light; further, with high oxygen mix
are nearly invisible to the naked eye. / Y&
gRSIH-SRIGH & dUC WIS UHIT
SARAT Bl T 3TD AT, I AT Forsyor
& 1Y Y 9 3l & T THRT 3= B

% Hydrogen can react with almost every oxidizing

element. /EET’;PIGF[ YT R SHIRIDHRUl T b
1Y SHfNfohar HR Fehdl &

% At room temperature, Hydrogen normally reacts
spontaneously and viciously with chlorine and
fluorine and forms the corresponding hydrogen
halides. / FHR & ATTHM W, B30 AR TR
FIRA SR WA & 91U SR SR MR
R Hfehar Fxar g R a&fd gregiod
RNESERIIES

Occurrence of Hydrogen / E‘I%@\':F-r P geT

% Consisting roughly about 75 percent of all

the
abundantly found chemical subsistence in the
universe. / THXd SRS SHHAM BT TTHIT 75
Gf=Id HRT BIRSISH SUsS H Yol TR 931 |
T S 3T YA Aafg Bl

% Throughout the universe, hydrogen is typically

baryonic mass, hydrogen s most

found in the atomic and plasma states;
however, the properties quite different from
those of the molecular hydrogen. / ER ERISE:
BIESIoH AR TR TRA 3R WA ey H
TR ST ®; gTdiie, 0T SUIfae gIEgio
HT! i B

% On the earth, hydrogen exists as the diatomic
gas, i.e. H,. / T W gE3IoM GRANSG
3ufd H, = H fRgAA B

% Because of having light weight, hydrogen easily
escapes from the earth’s atmosphere. / el
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o B & HRU gleeloH gl & aigded 9
T @ A d e B

% Hydrogen is the third most abundant element
found on the Earth's surface, but largely found
in form of hydrocarbons and water. / EETQPI\_SFI
9! Pt Fdg W U S aral dRRT 96 TR
I 8, Afth 9 THH W I8 SIbre- 3R UMt &
U H U1 91l 6 |

Compounds of Hydrogen / EE@FF-[ & 0ife
Following are the major compounds of hydrogen —
/ BIgSIoH & U dfite Frafefed & -

Water /9] - H,0

Ammonia / 3HIFAT - NH,

Hydrogen chloride / B3I &IRISS- HC
Hydrogen fluoride / B3 SIoH IRISS - HF
Hydrogen sulfide / BT3SIo YehISS - H,S
Methane / HidF - CH,

Hydroxide / BTSSIRITSS - OH™

Hydrogen bromide / Eﬂ'{;ﬁﬁqm — HBr
Hydrogen iodide / E»'IB_QPI\?F{ 3TATSTSS — HI
Hydrogen cyanide / 6I$§\I\J1'1 HigIgS — HCN
Phosphine / I - PH,

Hydrogen selenide / 6I$§\I\J1'-I qAIES - H,Se
Methanol / FYAId - CH;0H

Lithium hydride / f[faH 828 - LiH
Bicarbonate /al'sl?b"l_qaﬁf - HCO4

Hydrogen telluride / T3S CARISS - H,Te
Liquid hydrogen /?‘RFIBE@GF[ -H,
Calcium hydride / BfeRIOH BIBSIZS - CaH,
Heavy water / YR oI - D,0

Diborane /a's‘aﬁ—rr - B,Hg

Sodium hydride / If$T BIRSISS — NaH
Potassium hydride / TI¢fRIOH BISS1RS - KH

o

o O O

o O O O O O

o O O O O O O o o

o

o

o

Uses of Hydrogen / EE@FF-I BT ITART

% The in the
processing of fossil fuels as well as in the
production of ammonia. / H, P! g a@ﬁ HHEAT
BT JUII SIATRH U & TR0 & Y-
ST & Iare # i fbar S gl

% Hydrogen (H,) is extensively used in the
petroleum and chemical industries. / E'IE@\_:FI
(H,) &1 IUANT USIfergd SR I e o
§3 U9 WR o o 3

largest amount of H, is used

% H, is typically used as a hydrogenating agent,
especially in increasing the saturation level of

unsaturated fats and oils. / H, &1 I 3MHAR
W FREISHIART Toie & &0 # fHar o 2,
IRy U T SRIFE a9 3R A & I TR B
geH HI

% H, is also used as a shielding gas in welding
procedures, such as atomic hydrogen welding,

etc./HZWmﬂaﬁTmﬁ,a@W
gregIo afcdT onfe o ufRem i & =0 # 1ff
fear ST g1

OXYGEN / 3iTRils=

% Oxygen is the member of group 16 on the

periodic table; however, most of the time, it is

treated differently from its group. / Sffqte

3Mad RO TR GHE 16 BT YW ¢ BIIlD,

HYB Y, THbH Y b GHg I 3fcHT

HagR fbar Sl g

The symbol of oxygen is ‘O’ and atomic number

is '8." / ARSI &1 Ul 'O’ 3R URHTY HHH

'8' g

%+ Oxygen has about nine allotropes and the most
common allotrope is diatomic oxygen (i.e. 0,).
Other important allotrope is Ozone i.e. 0;. /
Sffafic H T A IREY B § 3R e
T 3R St ifedior (31ufq o,) B
3T HgdqUl 3UET S 34fd 0, ]l

% Oxygen, first time, was noticed by Swedish
pharmacist Carl Wilhelm Scheele. / SIS B
Ugdl §R WieR B & s a4
CRCIKIN

Salient Features of Oxygen / STRfe ot eI
% Oxygen is a highly reactive gas (or nonmetallic
element); hence, it is an oxidizing agent that
readily forms oxides with most of the elements

and compounds. / HoH TH  Afit®
yfafshareia i @ s dw) € g9l a8
PRI P 1Y ST Y SHFAES S & |

% Oxygen has six valence electrons. / it o

EFCNRENEHRRGE]
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% The melting point of oxygen is —218.8°C and
the boiling point is —183°C. / o &1
T -218.8°C 3R HYFD -183°C B

Occurrence of Oxygen / STRIS &1 ge-T
% With about 20.8 percent share (in total earth’s
atmospheric constituents), oxygen is the second

-,

ranked element of the earth’s atmosphere. /

T 208 UfaRd fgWieRl @l & P
JHSHUT el H) & Iy, RIS gt &
IRIHSH BT GORT RIM I dcd & |

% Oxygen occurs almost in sphere of the earth
namely atmosphere, hydrosphere, and
lithosphere. / STRITS T Gedt & dRJHSd,
SaHed R ReHSd & Ui ot 8|

% During the photosynthesis process, free oxygen
is produced by all green plants. / U BEGNIYE
gfohaT & GRM, I 8R Uil gRT 9o TR
BT IMTG foaT S ¢ |

< Oxygen occurs as constituent copper ores. /
3o U did o 3R] & &0 1 gl o

% A human body contains about 65% oxygen. /

T TR T TTHT 65 % ST giat g

% By mass, almost half of the earth’s crust is

composed of oxygen (i.e., its oxides). / SHHIT

¥ SFYR, Q& Bl UuS! BT AT 3T few
Sffefie @, 39 Sfias) ¥ a1 5

% By mass, oxygen is the third-most abundant
element that found in the universe; the first and
second are hydrogen and helium accordingly. /
SOOM & IR, RS sigie | U/l ofH
el R GEY TRR dd §; Ugd 8IR oW
deIOR gEeroH 3R giferad gl

% Oxygen (0;) is a colourless and odourless

diatomic gas. / 3MTaRISH (0,) TP FEH 3R
g fguRAe T g

% Oxygen dissolves in water very easily; however,

the solubility of oxygen in the water is
temperature-dependent. / Sfitor gt o ggd
ST ¥ g S ; gTalios, Ul § Sfiqiie &t
geRiTear aroeHE R R g1
Compounds of Oxygen / SieRfleH & AP
Following are the major compounds of oxygen — /
3iieiior & Wi At Fafeiad & -

o Carbon dioxide / BT& SEIHRIZS - CO,

Hydroxide /ETS'@'TH?ITE’S - OH™

Ozone / 3TSTH - 0,

Mercury (Il) oxide / AR (Il) HTFAZS — HgO
Chlorate / FRE - ClO,

Aluminum oxide / TeGfAATY TRISS - Al,0,
Carbon monoxide / BT HHISHGITES - CO
Hypochlorite / BTSUIGIRISC - ClO™

Silicon dioxide / RIfeTh [ 23RS - Si0,
Hypofluorous acid / TTRUITRIRY 3% — HOF
Sodium peroxide / TITSTH TRIFES - Na,0,
Potassium chlorate / GIcTIH FRe- KCIO,
Oxygen difluoride / Gﬁﬁﬂqm - OF,
Sodium oxide / ST 3HRITZS - Na,0

Uses of Oxygen / ST BT SUART

% Oxygen (0,) is the most essential requirements

o o o0 0o o o 0O 0O o o o o

o

for the respiration, without it, life cannot be
imagined. / Y494 & ﬁ«m KIENicE] (0,) oy
3AGD ¢, 3P fa1 Sia Bl HedT T B off
bt |

% Oxygen is used in medicine. / SRS &l
IuaNT iy F fopar S g

%+ Oxygen therapy is typically used to treat some
diseases, such as, emphysema, pneumonia,

some heart disorders, etc. / HTRfo R &1
JUNT AR R $S SRl & A & folg
fdpR s

% Some of the underwater activities, such as
scuba diving, submarines, etc. also use artificial
oxygen./ﬁ%%ﬁ@ﬁ%ﬁfﬁa@
ThdT SISdT, Ugss ofifie o i HiEH siiadier
&1 STANT foaT S & |

% Aircrafts, mountaineers, etc. also use artificial
oxygen. / T, gdarigt enfg lﬂ?ﬁﬂ NICNISE]
BT ST R & |

% Oxygen is also used in some of the industries,

e.g. smelting of iron ore into steel — in this
process, about 55% of oxygen is used. /
SHTeritoT o1 I Ho Sar & o fopar S g,
ORI TIg 3 Bl TATHR LI §T - 39 Ui
H U 55% SHRIISH BT IUINT BT 3|

NITROGEN / ATSE o

% Nitrogen is a chemical element of group of 15

of the periodic table; among all the elements of
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group 15, it is the lightest element. / :ﬂ'{a\_rﬂ
3ffad GROU F 15 JHE BT Ueb IR dd &
g 15 & G al & VU8 qad gohl I B

% The symbol of nitrogen is ‘N’ and atomic
number is 7. / ATSCISH BT Uil 'N' TUT TRHTY]
HHI® 7 5

% In 1772, Scottish physician Daniel Rutherford,
first discovered and isolated carbon. / 1772 ®
Wifew ffeasd SHad Ixwie 7 ¥ed usd
BT DI WIS DI 3R I Ju |

% However, the name 'nitrogen’ was first given by
Jean-Antoine-Claude Chaptal in 1790. / ET?'I%,
ESloM AH Ugel §R 1790 H SiH-UeH-
FASS <Pl GRT fea ol

Salient Features of Nitrogen / ngaTrFl L4 qH81
fahyang

7

% Nitrogen has two stable isotopes namely 14y
and 15y. / TTSCIoH & &l RR JARTAS § 31ulq
14y 3R 15

% Free nitrogen atoms normally easily react with
most of the elements and form nitrides. / Hdd
AIECIor TRATY] FHRIG: YD dal & iy
3T 3iffshar #d € 9k Agess 99 §

% The molecules of N, is

colorless, odorless,

tasteless, and diamagnetic gas at standard
conditions. / AM® UGl TN, & (U] 16,
TegH, WIag ! IR Uiy T 8Id 5 |

% The melting point of N, is —210°C and the
boiling point is —196°C. / N, &I TTd-I® —210°C
3R HYFH —196°C B

% Nitrogen compounds repetitively interchange
between the atmosphere and living organisms,

making a nitrogen cycle. / "-l'I%Ej\_rF[ BIRICY
JRgHed 3R ofifad sfidl & a9 TR-aR 3MeH-
UG HXd g, o ATSeIo b a1 8|

Occurrence of Nitrogen / ATSEIS & geT
< Nitrogen is most abundantly found element on
the earth, as it constitutes about 78.1% of the

entire volume of the earth’s atmosphere. /

AISCIeH edt IR Fad YR JEA1 § Ul S arell
dd ©, Fifes g8 Qdft & argHsd & Iyl Smaaq
BT ATHT 78.1% B

% Nitrogen gas, which is an industrial gas, largely

produced by the fractional distillation of liquid

air. /EEIoH 19, o U M 9 §, &
TAM R R gal & 3H1RAP 3T gRT Iaifed
git g

Compounds of Nitrogen / T-IE@FFI & e
Following are the major compounds of Nitrogen — /
ATgerS %y At FefifEd § -

Ammonium / 3HIATH - NH}

Ammonia / S{EIET - NH;

Nitric acid / T8[ed 3{&d - HNO3

Nitrite / IR CIRC - NO3

Nitrogen dioxide / TZ¢Io SIZATEIES - NO,
Dinitrogen pentroxide /ETBFHE_@\_YFI ﬁaa:sns—s' -
N, 05

Hydrazine /EES'IT;ﬂ:[ - N,H,

Dinitrogen /@E?I'{@GFT -N,

Cyanide / ¥IIIgS - CN

Ammonium nitrate / &@ﬁ'qﬁ:l'l?@? -
(NH4)(NO3) . X

o Nitrogen trichloride / dIggIVd CIRKIRISS -
NCl,

Nitrogen trifluoride /:HE@GF[ Ej’l’sfﬁ?l%@’ - NF3
Nitrogen triiodide / TSCIoM T 3MATSRS - NI,
Pyridine / OIS - CsHsN

Nitronium ion /'—-I'I's'{@ﬁ'qﬂ 31T - NO3
Hydrazoic acid / §TSgIels® URTS - HN,
Ammonium sulphate / ST Tahe -
(NH4—)ZSO4

Uses of Nitrogen / H’E@Tﬂ:{ BT SUANT

% Nitrogen compounds are extensively used in
wide range of fields and industries. / '_-I'I'E'g@\_rl?
AT BT AMUD U F &3 3R I H IughT
fopam ST 2 |

% Pure nitrogen is used as food additive. / &
AISCIoH 1 IUANT WY g & &9 F a1 Sirar
gl

% Used in fire suppression systems especially for

O O O O

(0]

O EEO-aOF O) /©

the information technology equipment. / faQw
0 Y Ga1 et Iusol & fog Sz
yoferdt 7 YU fosan &l 5 |

% Also used in manufacturing stainless steel. /
WA Wid & i # «f g far S g

< Nitrogen is also used to inflate the tires of some
of the aircraft and race cars. / :ﬂg_g.ﬁ\_rﬂ 2l
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IWNT $S famml 3R W ®RI & <Rl | gar
R o forg ot fosam S 51

% Liquid nitrogen is used as a refrigerant. / dXd
AISCISH BT IGANT Apoiie & =0 | faar Srar
gl

CARBON / &Td

% Carbon is a non-metallic and tetravalent
element. / BT Th YT Td Igadrei dd
gl

% Tetravalent means - carbon makes four
electrons available to form the covalent
chemical bonds. / Iqhd® &1 3 § - HlEd
egaIed NS §Y §9H o ol IR Saide A
U FRIT B

% Carbon has three isotopes that occur naturally -

namely 12¢,13¢ and 14¢. / Hed # dHF

JIRIAE 8d § ot WPHfdd U J UTT & & -

YT 12, 13 3R 14

% Among them, 12 and 13 are stable, but 14 is
a radioactive isotope. Half-life of 14 is about

5,730 years. / 38 9, 12 3R 13 RR &, Af
14, T ASaedf s 81 14 &1 e Sa
TTHAT 5,730 98 g

Salient Features of Carbon / HTE- Bi S
IERILGIY

% The physical properties of carbon largely

depend on its allotropes. / Fled & fad T
HIH! §E dP I HREY W R a7 7

% Major allotropes of carbon are graphite,
diamond, and amorphous carbon. / FET B
T 3R TBIEE, BRI 3R SR BT & |

% Graphite is opaque, black, and very soft. /
ATET SURCR, HIAT 3R Tgd R ST 8|

% Diamond very hard (the hardest naturally

occurring material) and transparent. / BRI ggd

BHOR (WHidd ©g F U-T 9H drdl oY HoR
ger) SR URexRff grar 3

% Graphite is a good conductor of electricity. /

Ywrge faggd &1 garas® g

% Diamond is bad conductor of electricity. / BRI

faqgd &1 Fa® 5l
% Carbon most likely has the highest sublimation
point among all the elements. / it dal |

FT 1 Hua foig qad it g @t
GYTET &

Occurrence of Carbon / ®Td P g1

% In terms of mass, carbon is the fourth most
in the
universe (after hydrogen, helium, and oxygen). /
SHIH & deH H HTe seiis o urm 9= ot
YT T YR AT dd § (@120, Siferad
3R SHTRASH & 919) |

« Carbon is available in abundance in the Sun,

abundant chemical element found

stars, comets, and in the atmospheres of most
of the planets. / ®Te- g, dRI, YHAbIS qul
fYHI I8} & argHed H TR AR H Iuds g |

% Carbon is fou nd in the earth’s atmosphere and
dissolved in water. / ®1aq Jft & agHEd |
7T il § SR U & ga S g

% Hydrocarbons, such as coal, petroleum, and

natural gas, all of them contain carbon. /

gESIBlEY, W B, UefeH 3R Uipfas
19, 79 91 & B grar g

% Carbon is also found in methane hydrates,
which found in polar regions and under the

seas./WﬁmWﬁmWW% St
gd &3 3R Tx & - UIg S g

% Some of the rocks enriched of carbon are coal,
limestone, dolomite, etc. / HT&- I JHg P
T P, I IR, SR 31 5

% Coal is very rich in carbon; hence, it is the
largest commercial source of mineral carbon. /
I BT Y WY Bl §; TR, T§ Gl
BT BT Ja8 JST ARG Hid g |

% Coal shares about 4,000 gigatonnes or 80% of

total fossil fuel. / ®IAT BT ETIGRT TIHIT 4,000
TTTe a1 p SiaT=H S8 BT 80% &

Compounds of Carbon / P9 & NS
Following are the major compounds of Carbon -/
HTe & THE e FEfiEd § -

o Cyanogen / TSI - CN,

o Hydrogen cyanide / 6I$§\I\5H Higdlgs — HCN
o Cyanamide / 9IIATHIZS - CN,H,
@)
@)

Isocyanic acid /&ﬂ%@w% 3{&T — HNCO
Cyanogen chloride / T &IRTSS — CNCI
o Chlorosulfonyl isocyanate / FARNEERIA

3MZHNTRAC - CNCIO5S
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Cyanuric chloride /?ITQZFZIﬁT:FE!?‘ﬁ?'f'&’@)r - NCCl;

Carbon disulfide / BT SISTHIZS - CS,
Carbony! sulfide / BT TeBISS — OCS
Carbon monosulfide /Wﬁ:ﬁﬂ%ﬁ_&’ -CS

Uses of Carbon /W BT ITART

Depending upon the allotrops, carbon is used in
range of applications. / AUEUl & SR R,
BT BT IuAT Al srgurt o fopan o g

Carbon is one of the most essential elements of
life without it, we cannot imagine life on the

earth. / DI Slidd & 9 AGIP ddl | I

TP ¢, 39% o1 89 gedt W ofia &1 SHear gt
PR gad |

The fossil fuel namely methane gas and crude

oil (petroleum), coal etc. are used in everyday

life. / STTaTRA 24 3rdfq M T 3R FH=am dd
Adferm), Fadr ofe o1 ST JoRl F
et o fopar S 5

Graphite, combining with clay, used in making
'lead" used in pencils. /WWW@@%
1Y e iR o uged e &9 @ J fean
e B |

Charcoal is also used as a drawing material in
artwork, iron smelting, barbecue grilling, etc. /

IRDIA B ITANT BB, Ag TaH, TRIFT
fafei anfe o S Al & wu § ot fbar Srar
gl

Diamond is usually used in jewellery. / R BT
TN AR TR 3TN & foam S g1

Industrial diamonds are used in cutting, drilling,

and polishing tools for machining the metals

and stone. / sﬁ'ﬂﬁ%%ﬁ BT ITTANT H@Gﬁ 3R
TR B ARAAT & o e, i ok oiferr
HR & IUHRON | a1 o1 5|

Fossil hydrocarbons, and carbon fibre are used
in making plastic. / Wik s § SiidRy
BRSIDHTE 3R FHIe HISER T IGANT faaT ST
&l
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