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IMPORTANT INSTRUCTIONS

%+ Please read the chapter from your text book and the attached notes.

% Then work out the exercises neatly in your notebooks henceforth.

* Do not write above the red line of the notebook pages.

c8

% Use notebook with m® pages and write with black ink.

% Each page of your notebook should be marked with the page number.

% Make a contents page first with columns under the heads as given below:

CONTENTS

DATE WORKSHEET
NO.

| CHAPTER NO. & NAME PAGE NOs.

TEACHER'S SIGNATURE

% Every new chapter (topic) should be started on a new page.

< Ensure neat and tidy work.




HMYDROGIEN

Atomic symibaol H Atoapie number

Electronic configuration : AU Ians | 00N u

Valercy sl Atomue tad i v pmn
H, Molevular mass 2006 w

Molecular tormula
2006 g mol !

Density 0.0899 g/ml Molar mans

as a diatomic species Hy The dintomic M,

Hydrogen in the gaseous state exists
molecule is also termed as dihydrogen to distinguish it from the hydrogen

atom
DISCOll‘ RY OF HY(_)EO(:!.N

16th century, a German chemist, Paracelsus obtained a
d to sulphuric acid. Robert Boyle

In the beginning of the
highly inflammable gas when iron was adde

(in 1672) studied the combustibility of this gas
766) obtained this gas by the reaction between zinc and

Henry Cavendish (17
dilute sulphuric acid. He also showed that hydrogen when bumt gives water as

the only product.
Antoine Lavoisier named this gas as hydrogen because it produced water
when burnt (Greek: hwdro = water, gemnas = producer)
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Occurrence of hydrogen

Hydw conwtitutens 09% (by masa) of the earth’'s crust and the

mﬂ. the order of abundance Nl
Hydrogen ocours free in the earth's atmosphere in traces. In combineg

I occurs an water, acide, organie materials, such as hydrocarbons v Mat,

minerals " B o Many
Mydrogen occurs in abundance on the Sun other bright

Jupiter and Saturn consist mainly of hydrogen. The source of the Sun's The

s the fuston of hydrogen into helium, TRy
AﬂMWW!mmﬂhdehﬂmhw

with carbon, oxygen, nitrogen, etc,

Position of hydrogen In periodic table

Hydrogen is the first element of the periodic table. It was assigned first $rou
and first period of the periodic table. This position of hydrogen in the period;,
table was disputed because it resembles both, the alkall metals an wel)
halogens, Moreover, although hydrogen resembles both alkali metals
halogens, it differs from both in certain respects. Therefore, it was
more appropriate and justified 1o allot hydrogen a special position in the
periodic table and not 1o assoclate it with any particular group,

Hence, hydrogen Is assigned a separate location on the left side of the
periodic table on top of the Group 1, but separated from the other elements of
Group Ia to Indicate distinctive character of hydrogen.

-
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RESEMBLANCE WITH ALKALI METALS

How dowes hydrogen resemble with alkall metals
Hydrogen resembles alkali metals in the following respects,

+ Electronie configuration. The hydrogen atom has only one electron in
its outermont shell, like the alkali metals.

Element H Li Na
Atomic no. 1 3 11
Electronic configuration 1 2,1 2,81

+ Cation formation. Hydrogen, like alkalli metals, forms singly charged
cation by losing Its outermost electron.
H — H* Pl v
Na - Na* + €
“ Affinity for nonmetals. Both hydrogen and alkali metals combine with
halogens to form halides, with oxygen to give oxides and with sulphur to
give sulphides. For example,
HCI H, 0 H,S
NaCl Nay,O NaS
¢ Electropositive nature. Hydrogen Is displaced from acids by active
metals. In this reaction, w-m-mmmbﬁmm
For example,
Zn() + dil HiSO, —+ ZnSOyag) + Hy(g)
It is further supported by the fact that when an aqueous solution of
hydrogen chloride or a molten alkali metal halide is electrolysed. both
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HCleg) —» H > o NaCl (molten) —+ Na* + CIr

B v S Na* + ¢« — Na

Lo liberated o litwrated at

+ Reducing character. Hydrogen, like alkall v
ceducing y metals, acts as a strong

CulXs) + Hy(g) A + HO

copper(l) hydrogen copper

B:O, + 6K 2B

boron tnioxide potassium - boron 4 JK,O

(on alkali metal)

RESEMBLANCE WiITH HALOGENS
—_———————— == TN HALOGENS

How does hydrogen resemble with halogens

Hydrogen resembles halogens in the following aspects.
@ Nonmetallic nature and atomicity. Hydrogen is a gas, like fluorine and
chlorine. Its molecule H; is diatomic like F; Cly, Br; and 1,
¢ Electronic configuration. Both hydrogen and halogens are one electron
short of saturation in their outermost shell, After gaining one electron,
they acquire stable configuration of the nearest noble gas. Thus, both
behave as univalent nonmetals as shown below

H + 's . H He
(1) ) {2)
Cl - ' — 1 Ar
(.87) (2.8 %) (2.8 %)
Br - '3 —» Br Kr

(2.8 18, 7) (2,818, 8) (2,814, 8)

+ Hydrides and halides. Hydrogen combines with alkali and alkaline
earth metals to form hydrides similar to halides

H, + 2Na . 2NaH Cl; + 2Na — 2NaCl
hydrogen sodium sodium hydride chioriew sod ium sodium chlorde
H: + Ca — CaH, Cl, * Ca — CnCl;

hydrogen calcium calcium hydride chlonne calcium calciumm chionde
The molten hydrides on electrolysis produce hydrogen at anode, like
chlorine from molten chlorides.

methane
CH(g) + Chig) = CHClg) + HA)
Bl oo o S, > mow



gN NOT COMMON TO BOTH
PROPERTIES OF NYDROGEN FIC .

Mydrogen has some properties which neither metals nop

CFor example,
Nk‘f“:..:: ot .,'S:.. The oxide of hydmgu\..:&h “-:.Lnd ::k e
onides of halogens, @8 1,0, C10y ClLOy, « acidic
of alkall metals, ¢ NaO, KO, etc. are basic. e ides
+ Blectronic configuration. Hydrogen atom has no electrons and n,
unshared electrons.

ISOTOPES OF HY OGEN

What are the isotopes of hydrogen
There are three isotopes of hydrogen. These are — protium, deuterium ang

tritium. These three isotopes of hydrogen are shown in Fig. 9.1.

Nuchoat composition -
Protons 1 1 1
Neutrons Nil - 2
Rolative abunaance 1 1.56 % 107 1xw0"
Nonradioactive Nonradioactive Radicactive

Fig. 9.1 Three isotopes of hydrogen

PREPARATION OF HYDROGEN

Hydrogen can be prepared by various methods.
¢ From water
¢ From acids
¢ From alkalis

Preparation of hydrogen M water

Water contains about 11% (by mass) of hydrogen. Water is the most abundant
and the cheapest source of hydrogen. Fol are { used
- g mm some of the methods

By electrolysis of water

-
RS o -
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At anode: HO = O + H'] x &
oH" = O~ ) "ex 4
20H R Hp + Ol n 2
o b 0 =  Ofp)
=
Net Mﬂﬂ lIMZHgO — M + %) + &
e —
At cathode: H* + e - iHyg) ) x 4
Namﬂmm 2H,0(]) ~Secnialy | My(g) + )
e hydrogen 2:2-
¥ (at cathode) (at anode)

By the action of metals on water
Metals above hydrogen in the electrochemical series displace hyd -
water under conditions depending upon their reactivity. s

Action of metals on cold water
Elements like sodium, potassium, calcium, etc. displace hydrogen from water at
room temperature. With alkali metals the reaction is explosive.

INa(s) + 2H;O() —  2NaOH{ag) + Hylg)
sodium water (cold) sodium  hydrosde hydrogen
Ki(s) + 2H,O() =  2KOH@aq) + Hig)

potassium water (cold) potassium hydronde  hydrogen
Ca(s) + 2H,O() OH
calctum wm’ {eold) N cts:(m ’\m . m

Action of metals on boiling water
Metals like magnesium and aluminium in powder form decompose boiling

water, giving hydrogen gas.
Mgis) + HOU) = MgOxs) +  Hyw)

magnesium (bauling) magnesium  oside hvidrogen
2ANs)  +  3HO) e AlyOy(5) + 3Hx)g)
\ (boiling) aluminium  oxide hydrogen

By passing steam over heated metals
Whmmamispmedommhumdmdak.mchumt.mp\aiummd
iron, hydrogen gas is obtained.

Hydrogen so evolved is collected over water.

3Fe(s) + 4H0 == FeOds) + A4HAg)
e hot ron (steam) fertosoternic oxide hydrogen

By the action of water on metal hydrides
Hy&ﬂ.dmua\dmww&nmmwy%mm

hydrogen.
CaHy(s) + 2HO() ~— Ca(OH)aq) + Hig)
calcum hydroide  hydrogen gas

Electropositive metals, such as sodium,

mmofm.
hydrogen and oxygen gases
are evolved in the volume

ratioof 2: 1

Nitric acid makes the metols
passive by forming a layer of
oxide on their surfaces So,
it is not used in such



- :.M sl (1) s sulphate hH ')
e SO < MegsOde) O
m ¢ . ) w ~' "Nm

m alkalis =
m, tin, etc or a nonmetal like silicon w boiled wigy,

Mcub::"" N‘m:ﬂunm o‘: sodium hydmxldc (or caustic soda) or Potassiym,
concentra
hydroxide (or caustic potash) produce hydmen

_bolling . NaZnOxaq) + Hyg)
s ol sodium  sincate hydrogen

2in (powder)  sxdium hydrovile
_bolling . INaAIOag) + 3H
AN ¢ NaOki(eg) * IH;()U) sodium  aluminate "Nm“,

AIMII::?
(WW
bolling O + 2H
S:‘(‘s) + INaOH@ag) + HOM .ﬁ?.:m ...’.(.:.q.)- mn’(:.).
_2‘“_1'!—0 N.zs‘oj s 2"!‘8)
:‘:\?\ + WeOkag) + HO0 sodium  silicate hydrogen

LABORATORY PREPARATION OF HYDROGEN

How is hydrogen prepared in the laboratory
In laboratory, hydrogen gas is generally prepared by the action of dilute H,S0,
on zine metal (in the form of small granules).

Reaction:
Zn(s)  +HSO(@) - ZnSOyaq)  + Hig)
zine hydrogen
The experimental set-up used for the preparation of hydrogen gas in the
laboratory is shown in Fig. 9.2.

Fig. 9.2 Laboratory preparation of hydrogen gas

Procedure. Proceed through the following steps:

+ Setting up the apparatus. A few pieces of granulated zine are placed in
a Woulfe's bottle. Pour some water through the thistle funnel. Add
dilute sulphuric acid solution through thistle funnel. The reaction starts

Gl g g bt g e
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SUGGESTED LINK:
https://youtu.be/XuK XYPDDnes



https://youtu.be/xuKXYPDDnes

