Q.No.1 Encircle the correct option from the given m ultiple ¢ghoices.

Introduction
(1) Haematite is the ore of

@ Iron (b) Copper (¢) Chromium (d) Tin
(2) The chemical formula of magnesite is

(a) Fe 05 (b) FeO (c)Fes0 (d) None of these
3) The chemical formula of Halite ore of sodium is

(a) Na,CO; (b) NaCl (¢) Na;SOq4 (d) NaNO;
4) Chalcopyrite is the orc of

(a) Fe . (b) Zn @;)}Cu (d) Aluminium
(5)  Which of the following is chemical formula of Bauxite §

(a) Fe;0; " (b) NayAlF (©).CaF, (d) A0 XH0

Concentration of Ore
(6) . Concentration is a
(a) Mixing technique
@Scparaling technique
(7) Froth flotation process is used to concentrate the ore on

@Wctling basis (b) Magnetic basis  (c) Scparating basis  (d) Density basis
The separation of minerals from gangue is called concentration. Which of the

(b) Boiling technique
(d) Condensation &chnique

8
® following method is used for concentration
(a) Smelting (b) Roasting (¢) Refining (:@/\),}Flotation
Extraction of metal
9) Matte is a mixture of ‘
(a) FeS and Cu$S (@CUZS and FeS  (c) Cuy0.FeO (d) FeO.CuS
(10) © The method to reduce metal ions to free metal is called |
(a) Roasting @Smclling * (¢) Bessemerization - (d) All of these

(11)  The mixture of Cu,S and FeS called matte is produced is one of the metallurgical
operation in the extraction of copper. The name of this operation is

@mclting (b) Roasting (c) Bessemerization (d) Electro-refining
(12)  Which of the following step is not used in extraction of metals
(a) Roasting (b) Smelting @Flotalipn (d) Bessemerization
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Re.ﬁ"ing of metals , . d node
(13) In electrolytic reﬁning Of copper 1S usea as a

(b) Impure copper (c) Copper sulphate  (d) Zinc

Pure copper

14) the electro refining of copper, the electrolyte used is
(a) ZnSO, v@cuso‘t (c) NazSO4 (d) PbCl,

Solvay’s Process
(15)  When CO; is passed through the ammonical brine the only salt that is precipitate

out
a6 Ez) NazCO3 (b) NaCl . @aHCO:; d) NH4Cl
Solvay process slaked lime is used to
(@) Prepare ammonja (b) To prepare CaO
(€) To prepare NaHCO, @ recover ammonia
(17)  Which of the following is used as raw material is solvay process. :
(a) Brine (b) Lime stone (c) Ammonia @ All of these
(18)  When ammonium chloride is heated with calcium hydroxide, the gas produced is
(@)NH; (b)PH; (c) CO (d) HaS
(19)  Which of the following is not raw material for manufacture of soda ash
(a) Ammonia @Carbon monoxide
(c) Brine (d) Lime stone
(20)  Chemical formula of slaked lime is
(a) CaO (b) CaCO; (c) CaCly (d) Ca(OH),

(21)  Calcination is the process in which NaHCO; is heated to get sodium carbonate.
Which is not obtained in this process

@) CO, ~(b)CO (c) Na,CO; (d) H,0
(22) Na,COsj is used il_l the manufacture of
(a) Glass (b) Soaps (c) Detergent @AH of these
(23) . When NaHCOsiis heated it forms
(a) Na;CO; (b) CO, (c) Hy0 (d) Al of these
Urea | (“)
(24)  The chemical formula of urea is NH,—C—ONH,
(2) NH,CONH, (b) .
(¢) (NH4),CO ' (d) None of these
@5) The percentage of nitrogen in ammonium nitrate fertilizer is
(2) 21% (0)35% (c) 46.6% (d) 60%
(26) What happens when ammonium carbamate is distilled with steam
(b) CO, is released

(2) Ammonia is produced |
@)Urea solution is produced
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(:;) The Haber’s process 15 used for the preparation of oS
(a) HaSO4 ®INHs (c) HNO: (d) None of thes,
(28) Ureais prepared by the dehydration of . )
(a) Ammonium hydroxide (b) Ammonfum carbonate
@Ammonium carbamate (d) Ammonium sulphatg
(29) The percentage of nitrogen is urea is
(@)46.6% (b) 40% (c) 36% (d) 56%
(30) The nitrogen present in urca is used by plant to synthesize
(2) Carbohydrates  (b) Sugar @Prolein (d) Cellulose
Pctroleum
(31) The crudc oil is heated in fractionating tower upto
| (a) 200°C (b) 300°C (@ 400°C (d) 450°C
(32) Which of the following is used as Jet fuel
Kcrosine oil (b) Lubricating oil (c) Dicsel (d) Gasoline
(33) Which of the following is not the fraction of residual oil
@Keroscnc oil (b) Paraffin wax (c) Asphalt (d) Petroleum coke
(34) Which of the organic compound is found in gasoline
(a) C3He (b) C2H3 @:’)/CBH|8 (d) C1oHaz
(35) The naturally occurring metallic compound are called as
(a) Ore (b) Gangue (c) Mineral (d) Rock
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A troduction
1 Write the name apg m
\}ns Metal ulas of ores of iron led ang chromiy
m
Name of Ore FOl‘mula
Iron:
Hematite F0303
Magnesite FCJOJ
Aluminum:
Bauxit
ite A203.x1120
Chromium:
Chromite FeO.Cr0
* 23
Basic metallurgical operations
0.2

What is different between minerals and ores?
Ans: Minerals

'Ijhe naturally occurring metallic compound is called minerals. or
The solid natural materials found beneath the earth surface, which contains compounds of

metals in the combined state along with earthly impurity are called minerals.
Ores

Ore is a- solid deposit containing a sufficiently high percentage of a mineral to make
cxtraction of metal economically feasible.

Q.3 Decfine metallurgy; also write the steps involved in metallurgy.

Ans: Metallurgy
The process of extraction of pure metal from it’s are is called metallurgy. The main steps
in involved in metallurgy are

e Crushing, grinding or pulverizing of the ore.

e Concentration of the ore (magnetic separation, cyclone separation, froth flotation

process) | N
o Extraction of metal (roasting, smelting, bassemerization)
o Refining of mctal
Extraction of metals . |
Q.4 Refine Roasting? Give exampic.
Ans: Roasting

S minerals are converted to oxide by heating in the air at temperature below their
ome , )
melting point. This process 1s called roasting.

Example
The roasting of Zinc blend (ZnS)

27ZnS+30, —**—27n0+2S0,
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Q.5  Define smelting with example.

Ans: Smelting . . .
The method to reduce metal ions to free metal with the help of reducing agents i calleg
smelting ‘

The most common reducing agents are coke, carbon monoxide and hydrogen.
Examples
Fe,0, +3CO—> 2Fe+3CO0,
Zn0+C——Zn+CO
Q.6  Define matte.
Ans: Matte:-

As a result of smelting process, slage is separated out on the molten mixture of ty,
compounds i.e. Cu,S and FeS. This molten mixture of Cu;S and FeS is called matte,

Solvay’s Process

Q.7
Ans:

Q.8

Ans:’

Q.9
Ans:

Write the raw material of solvay process?
The raw material of ammonia soleay process are as under.

a. Ammonia

b. Brine (Concentrated NaCl solution)

S (AN

c. Lime stone as a source of C:C‘)lﬁv'"a'in'd”‘slaked lime. 7o (0 W

) 2
How ammonia is recovered in solvay process?
Ammonia is recovered in solvray ammonia process when solution containing ammonium

chloride produced in the carbonating tower is heated with slaked lime in ammonia

recovery chamber

2NH,Cl + Ca(OH), —t_, oNH, +CaCl, +2H,0

Almost all the ammonia is recovered in this process and reused.

Write three advantages of solvay ammonia process. :
e Itis a cheap process. The raw materials are cheap and easily available. '

 Itis pollution free process. No harmful products are produced.
* CO; and NH3 is recovered and reused in this process.
e It produces pure NaHCO; and Na,CO;

* It consumes less fuel. This is because there is no solution to be evaporated .
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).10 p ,
a Faw a the flowchart diagram of solvay’s process
s

Ammonia Carbonation € CaCO
NH, |—s| Brine il Tower €0, S

1
[ |
NH.CI NaHCO,

Na,CO,| [CO, Ca0

Ammonia

Recovery Ca(OH),
[ tow“er

[NH] [CaC,

0.11 What is calcinétions?

sns:  When sodium hydrogen.carbonate (NaHCO3) is heated than it is converted into sodium
carb.ona.te (Na;COs3) with the evolution of CO2 and H,0. This process is called
calcinations.

2NaHCO, =, Na,C0,+CO, +H,0

nUrea

aQ12 Write the raw material for the preparation of Urea?

Ans: The raw material which are used for manufacture of urea are

(i) Ammonia (NHj) (ii) CO,

013 How granulations of urea take place?

-Ans: The liquid urea is evaporated to form Granules.

Method

When liquid urea is sprayed from top of a tower under pressure and hot current of air is
introduced from the base, it evaporates the water to form granule§.
. M r 9
b Write the name of stages which are involv ed for the manufacture of urea?
Ang. ] .
" The name of stages involved in manufacture of urea are

(1) Reaction of NH3 and CO2
(i Urea formation (Distillation of ammonium carbamate)

56 N Wi Evaporation of liquid urea and granulation
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Interesting i :

g informations B
i ifici jzers

Q.15 Compare natural fertilizers with artificial fertil

Ans:

Artificial fertilizers

Natural F crtilizers :
— Soluble 1n water

fertilizer is not absorbed and

= Insoluble in water
xcess
— Decompose slowly = Exc e
1 1 ‘as y ral
— Do not contain 1OXIC chemicals washed o1l D} a
—, Caused eutrophication (hazards)

hence
do not damage plants or soil.

— It is economical
Q.16 Whatdo you know about

= Uneconomical

jous fertilizers?

o/, of nitrogen in var

opage of nitrogen

Ans:
Fertilizer Formula Molecular mass |
Ammonium sulphate (NH, ), SO, 132 21.2
Ammonium nitrate NH,NO; 80 35.0
Urea NH,CONH, 60 46.6
nthetic fertilizers. Also discuss the harmful

Q.17 Compare natural fertilizers with sy

effects of synthetic fertilizers.
Ans: Natural fertilizers are better than synthetic fertilizers. Natural fertilizers are insoluble in

water. They decompose slowly and gradually by bacterial and liberate useful water
soluble nutrients for plants. They do not contain toxic chemicals and hence do not
damage the soil crops and plants. On the other hand synthetic fertilizers are water soluble.
When more fertilizer is applied than the soil can absorb, rain washes off the excess
fertilizer. This is not only uneconomical but also hazardous to the environment.

Harmful effect of synthetic fertilizers:

The dissolved nutrients flow into stream, lakes and rivers and contribute in the
eutrophication of their waters. It results in over growth of water plants. algae and bad
odour in the.se \.valers. A bloom of algae can spread across the surface, block;|1g light for
fish die affecting the whole ecosystem Nitra:)e\? o’fygf:“ in the water. Without X8

; s in drinking water cause stomach cancer.

Petroleum industry
Q.18 What is petroleum?
Ans: Petrolcum
It is a thick dark nish ¢ ' '
rdhoearbe ;i]arlt brownish complex mixture of several gaseous. liquids and solid
/ ns hav ater. s : % ‘
pctocaons lf'mng ;\atur. salt and carth particles with it. The name petroleum is
rived from latin words petra (rock) i o
o and oleum (oil). It is also known as crude oi
It is lighter than water and is insoluble in it - [t is slso known as erude of
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Q.20

Ans:

Q.21
Ans:

Q.22
Ans:

Q.23

r\nﬁ'.

—

1 What the o

rigin of

- Chemical Ingy:
Ans: It s bclie\,cdpf;;?l;:tml‘md Natural gago "d"“’“’;
millions of years g Cum wa . .
: )' T%Izdpzatnr;s dan J anima| seas died Th;s-ms that lived hundreds of
=  *eIr remains pj)
and pressure of sediments o beade Organisms, Qyer tim Piled up. Layers
viscous liquid cq) Cteria]

The names of fract

* Liquefied petrol
* Kerosine

lons Obtained by fractio

eum gag (LPG) * Petro]
® Diesej

. M .
[nteresting informatjop, tbricating e Fuel oi)

. ime oil is lighter than water.
It floats over water. The fire also spreads with flowing water. Water cannot out of contact
between burning oil and oxygen. Oil

fire is usually put off by throwing sand on it.
Electric fires can only be put out by fire extinguishers
Relate the study of ci

1emistry to career in industry.
A person who studies chemistry and works with chemical is called as chemist. Chemicals
have opportunities in at the field of Chemist

ry. For instance, organic chemists have good
opportunities to work in industries like petroleum, petrochemical and pharmaceutical.
They can research on new products, more effective medicines new pesticides for better
Crops. new ways to help people reduce environmental pollution etc. As a food chemist
you can work 1n food processing indust

ry. You can discover new methods to store,
improve texture and flavow of foods. In hospitals, chemists analyze blood, unine and
stood samples to detect any disease, disease causing bacteria, virus, to other micro
organisms. A nuclear chemist you can work in the development of new nuclear medicines
besides giving chemotherapy and radiation therapy to cancer patients. As inorganic
chemist you can work in chemical industries such as mangfacturing cement, glass, soap .
angd detergent, fertilizer, acids, alkalis, soda as, dyes, explqswe etc
What arc the modern application of chemica) technology? And how we save us form
its drawg backs and risks?

Chemical §ros spent billions of dollars on chc?n.lical. research and developrr'lent. ThF _
industrial usao1 chemistry brings us new medn?lne life saving drl{gs,'effectlve pesticides.
germicides. tungcides, synthetic fertilizers, paints, cosmetlc§, 'amﬁcml ﬂavours,.
;weeteners‘ etc 1 hese chemical have raised our standgrd of .hymg. However, besides
benefits, these subsiances have some drawbacks. and risks; it is th.e Job of sales officer to
keep you aware of suc.s drawbacks basses explaining benefits. It is important to express -
benefits of chemicals 1in a way that everyone can ur‘ldersta.md. In order to share'
information he needs 1o develop good communication skills to promote chemical sales.

‘.

VinDe vvem
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1. List important ores of iron, copper, Zinc and mercury.
Ans:  Important areas of iron, copper, zine are mereury ire piven below
Iron Haematite FeyOy
Magnetite FesOq
'(’()'p'pc»i:' (?Imlcnpyrilcr (Zul"cS,“ o
Zinc | Zinc blonde | ZnS D
afi\;lulc'i;l—),?w--"‘ | Cinnabar | HgS i - /
2. List out basic Ill(:“ﬁilﬂ‘gi&ll ujicrh]idhs.

Ans:  The process of extraction of pure metal from its ore is called metallurgy. ‘The main stepsy
in involved in metallurpy are
e Crushing, grinding or pulverizing of the ore,
e Concentration of the ore (m.ancnc ,Lp.xrulmn c,y(_lom 'u.parutmn froth flotation
process)
e Extraction of metal (roasting, smelting, bagsemerization)
s  Refining of metal
S List main processes used to concentrate the ore.
Ans:  Concentration of ore:
(i) Magncetic separation
(ii) Cyclone :;cpmalion
(iii)  Froth flotation process
4, Write names of methods used in the extraction of ﬁ metal form its
concentrated ores.
Ans:  Roasting and smelting arc the methods used in the extraction of metal from ils
concentrated ores.
5. List methods usced to purify metals
Ans:  Following are the melds which are used to purify metals,
(i) Electro-refining (ii) Distillation
16.2
1. Make a list of raw materials of solvay process.
Ans: Raw materials of solvay process
(i) Ammonia
(ii) Brine solutions (concentrated solution of NaCl)
(iii) Lime stonc
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) Outline the basic reactiong of Solvay =fhomical Industries
Ivay process

. Basic reactions of
\ns: B solvay proc i
€SS are given b
elow,

@)  CaCO,—t=,canicn
.. 2
(i)  CO+NH,+H,0—_, NH,HCo,

(i) NH,,HCO, —_— NaHC03+NH4Cl

(iv) - CaO+H:0\>Ca(0H)
: 2

Vv
(v) 2NH4C1+Ca(OH)2~—>CaClz+2NHJ+2H20

vi 2 Hea
; ) NaHCO, #—)N32C03+H20+C02

. List out main steps of Solvay process.
\ns: Main steps of solvay process

0} Prepration of ammonical solution

(ii)  Carbonation

(iii)  Filtration

(iv)  Calcination

(v) Prepration of CO; and slaked lime

(vi)  Recovery of ammonia

1. Calculate percentage of nitrogen in urea.
\ns: Molar mass of urea is 60 g /mole. :
In one mole of urea (NH;),CO) amount of nitrogen is 14x2 = 28g. So thc percentage of
nitrogen in urea is calculated as -
60 g of urea contains nitrogen = 28¢g
100g of urea contain nitrogen = (28/60)x100 = 46.6
So, 46.6 % nitrogen is present in urea.
2. Outline the basic reactions that take place in the synthesis of urea.
Basic reactions for the synthesis of urea are given below

(i) 2NH,+CO, —> NH,COONH,+H,0

Ans:

0o
. (i) ~ NH,COONH, —— NH, -C-NH,+H,0
3 " What happens when ammonium carbamate is distilled with steam?
Ans:
0

|I
NH,COONH, —NH, - C~ NH,+H,0
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16.4
1. Define petrbleum.

Ans: Petroleum: | o
tin wor petra (rock) and oleum (oil). It is thich

The name petroleum is derived from la |
d mostly of hydrocarbons. It is also known

dark brounish viscous liquid which is compose
as crude oil it is present in between the non-porous rocks.

2. List names of fractions obtained by the fractional

Ans: Name of fractions of petroleum:

@) Liquified petroleium gas (LPG)

(i)  Petrol

(iii) Nephtha

(iv)  Kerosene

(v)  Diesel

(vi)  Lubricating oil

(vii)  Fuel oil

(viii) Bitumer

3. List one use of each petroleum fraction

Ans: See in question answers of this chapter
4. How is petroleum obtained?

Ans: It is believed that petroleum was formed from organisms that lived hundreds of millions
of years ago. Plants and animals in the seas died. Their remains piled up. Layers of sand,
rock and mud buried the dead organisms. Over time. in the absence of air. heat and
pressure of sediments and bacterial effect changed the material intc dark brownish
viscous liquid called petroleum. It is also called crude oil. The gaseous products

accumulated over the petroleum, is called as natural gas
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How we concentrate (purifv) o
Concentration )

(8)  Magnetic separation
For magnetic ore, g magnet is y
powered ore is )
magnetic. It attract th :
* € magnetic ore, so j
_ .. S » S0 it falls ne ic w i .
magnelc impurities fall further away arer to the magnetic wheel. While non

Dbl

s VORI QP s

sed to remov

¢ mineral, leavi :
dropped over a moving eaving the gangue behind. The

belt. Belt moves over two wheels, one of which is

!

. t.\ A"c‘w" “vo. s
r-T“WAr:ﬂ 3;":"

(b) Cyclone separation
Where large density difference exit between ore and impurities, a cyclone separator is
used. In this method air under high pressure is blown through the pulverized ore. The

lighter gangue is blown away through the top. But the denser mineral rich particles hit the
walls by centrifugal force. They fall down the funnel.

Gas outlet Dirty air

Inlet

Clcan airs

Cyclone body =~

Conical scction

(c) Flotation process
Pulverized ore is fed into a tank containing water and an oil-detergent mixture. The
mixture is agitated with air. Detergents wet the mineral particles but not the silicate
gangue. The mineral particles rise to the top of the mixture as a forth, from where the.y_ _
are skimmed off. Particles of the gangue fall down to the bottom. The copper ore ‘15
concentrated generally by flotation process. ST

.
.
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Froth bubbles
carrying sulphide

Compressed
ore particles

— alr

\ /
44— Sulphide ore

particles

e Y Water
- containing

pine oll

Gangue

How we extract metals ores?
Ans: Extraction of metals

After the mineral has been freed of gangue and concentrated it is passed through some
chemical process to extract metal.

(@) Roasting
Some minerals are converted to oxide by heating in the air at temperature below their
melting point. This process is called roasting. For example, the roasting for zincblende
(ZnS) is

2ZnS ) +30,,, —=— 2Zn0, 4 2SO

Mg 2z)
Roasting re\a\ctjp_r_l for cinnabar (HgS) is

Aeo N
HgS(S) +0%r ng) T80y, itk
Roasting reaction of copper pyrite ore is

Heut "

2CuFeS_1(5) + Oz(g) — Cqu(s) W2 eS(s) +80,,
(b) Smelting

The method to reduce metal ions to free metal is called smelting

r)

The most common reducing agents are coke, carbon monoxide and hydrogen. Some
examples are:

Fe,0y,) +3C0, —— 2Fe, +3C0, ,
WOy, F3Hy) — W (s)+3H,0,,

Zn0,+C,  ——Zn(s) +CO,,

However, smelting of copper ore is done in two steps. )

(i) The roasted copper ore

. wo layers. The bottom layer that contains mixture of
Cu;_S. and FeS is called matte. While the upper layer is a silicate slag formed by the
reaction of FeO and sand

2PeSyy+30y,) —2Fe0, +250,

FeO(, +8i0, ) — FeSiO3(s)
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removed as slag (FeSio Ny remaining rough-the motten-co
. £ 1ron g : : . .. copper
to form cuprous oxjge Sx)vhl‘n}:hc final smelfing step cup::xr;hldf (FeS) is oxidized and
copper. » ICh reacts wigy Temaining cuprou:qullnlil'cd(CUZS)  Oidized
» Sulphide to form metallic
2Cu,S,  +
25 +30,,, —2Cu,0,+250,
Cu,8,,+2Cu,0 “
The product, calleg blister co

SOxg). Bessemerizatjon ; PPETIS about 97 10 99% pure Cu, with e
N'1s also used to convert pure iron into steel

)y —>5Cu, +80,,

ntrapped bubbles of

" »
i i vng

)

mertenmatie = vand

How we purify metals?

Ans: Refining or purification of mctals

The metal obtained as a result of smelting contains some impurities. So it must be
refined. Following methods may be used.

(i) Electro-refining

An electrolytic cell is used. in electro-refining, in which impure metal acts as the anode
and a sample of pure metal acts as the cathode. For example, electrolytic refining of
copper is carried out in a electrolytic tank containing acidified copper sulphate solution as

electrolyte (Figure 16.5). Impure slabs of copper acts as anode and pure copper sheets as
cathode.

—

l

-
1 Pure copper
lmam:‘c:rr‘::; ! _ w— . I avcathode

L
N

Andilied capper
T sulphate solutian

Fig. 4.2 Flecieo refining ' . Cu*!
On passing electric current through the solution, impure copper dlssol\{es forn:jnjgosmd
ions. These Cu*? ions gain electrons at cathode and form Cu atoms, wFuch are c]ri)ke .
on timc cathode. In this way purc copper is collected at cathode. The impurities
and Ag fall off the anode as anode mud.

178
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()

(ii)

(iii)

(iv)

. *2 -
cu(s) - Cu(m) +2e

Anode reaction:'
Cu(‘fq) +2¢” —>Cu,,

Cathode reaction:

(ii) Distillation: .
Metals with relatively low melting points, such. As and Hg are refined by distillation,
Write a detail note on Solvay’s process also discuss that why it is important?

Ans: Solvay process
an important industrial chemical. It is used jn

Sodium carbonate (Na,CO3) or soda ash is
the manufacturing of glass, soaps, detergents, papcr and many other important chemica]s,

Sodium carbonate is manufactured in a continuous process known as the Solvay process.
Raw materials

Commercially, sodium carbonate is manufactured in a continuous process that uses

(a) Ammonia (b) Brine (concentrated sodium chloride solution)

(c) Lime stone as a source of carbon dioxide and slaked lines, Ca(OH):2

Basic reactions
Solvay process consist of following steps

Preparation of ammonical brine
Amimonical brine is prepared by dissolving ammonia gas in brine. Ammonical brine is

fed into the carbonating tower.

Carbonation
In the carbonating tower, carbon dioxide is passed through ammonical brine. Following

reaction takes place in it.
CO, .t NHJ(S) +H,0, —'——->NH4HCO3(BQ.,

2(g)

15°C ~
NH,HCO,,,, +NaCl,,, ——— NaHCO,,, +NH,Cl,,,,
In the lower compartments of carbonating tower, the temperature of the mixture is
lowered to 15°C. At this temperature, NaHCOj3 precipitates out.

Filtration
Precipitates of NaHCOs are separated from the milky solution by filtration. It is used a:

baking soda.
Calcinations

‘Sodium hydrogen carbonate is heated to get sodium carbonate

INaHCO,,, —1—>Na,CO, ) +CO,, +H,0,

Carbon dioxide released is re-cycled in the pfogress.
Preparation of carbon dioxide and slaked lime
Carbon dioxide is produce by heating limestone in a kiln

CaCO,,, —==—CaOy, +COy,
Carbon dioxide is fed into the carbonating tower from the top-equal amounts of lime
(Ca0) and water are mixed to produce slaked lime, Ca(OH);

Ca0,,, +H,0,, —> Ca(OH),

Slaked lime is pumped to the ammonia recovery tower.
- 4718
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Ans:

e —————
Blea e
R —

. L ga g | M Chomlc l
Solution ¢

3N”4(“l.‘n FCa(ON), Heat

_____ ) 2 e .
l l 2(wy) Nl I\(V) { LllCl,(.q) *'2‘])0(”
Almost all the ammonig i recov '

::;l\lm‘nugt;s of Solvay procesy

Lis a cheap process T :

i 1ot P Process. The raw materials are cheap and easily available.
* W potiution free process, No harmfiul products are produced.

(DI consumes legs fue

€ e, L This is because there is no solution to be evaporated.
(iv) Carbon dioxide

and ammonia are recovered and re-used in the process
(V) It produces pure Nal1CO, and Na;CO, '

Brine |—» .
: Ammonin | | Carbonation

NH, |—| Brine Tower CO, | CaCO,
l

mlllm [Nurllco,]

ered in this process, It is reused in the process.

Na,CO,| [CO, CaO
Ammonia J’
Recovery Ca(OH),
tower

‘lNll,i iCuCl,I

What do you know abouf urea? And how we prepare it industrially?

Urea

As the world population has nereased the demand for food has increased. The world
population was 3.5 billion in 1965. By 2050, it will reach 10 billion. Many people today
are hungry and many more are under-nourished. Crops take nutrients from the soil, and
these must be replaced before the next crop is sown. Fertilizers are the compounds which
are put in_the soil to provide elements essential for plant’s life. They are added to the soil
to make up the deficiency caused by the previous crops. Fertilizers are classified into two
categories.

(1)Natural fertilizers or manures derived from animals and human wastes.

(2)Synthetic fertilizers i.e. urea, ammonium sulphate, ammonium phosphate,

Super Phosphate and di-amonium phosphate. Urea is one of the widely used fertilizers
because of the following qualitics. |

Percentage of nitrogen is highest among all the synthetic nitrogen fertilizers i.e. 46%.

It does not affect the texture of the soil.

In the soil it hydrolyses quickly to ammonium carbamate which eventually

changes into NHj which decomposes into N; and Hy. Nitrogen is the main constituent of
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roteins’ ( ; .
n NS° It is ICquired by the stems and leaves during the early stages of the plang

development It im '
A . ;
the crop. Imparts green colour to the leaves and increases the yield and quality of

Raw materia)s
th raw materials for the manufacture of urea are
.\anufactur'mg of urea consists of following steps.
({, Ammpma (NI,) (i) Carbon dioxide (COz)
(1) Reaction between NH; and CO, to form ammonium carbamate.
2NH,, +CO,,, —> NH,COONH,

(ii) Distillation of ammonium carbamate
0O

NH,COONH, — NH,—C —NH, +H,0_

Evaporation of liquid urea and its granulation . .
The urea solution is concentrated in vacuum evaporators, which is then rapidly cooled

and sent to the Prilling tower. Urea prills thus produced are packed and then marketed,

(Unreacted NH,, CO, and H,0)

JV

NH, w — . . 2 .
Reaction Dastillation Evaporator ——» Granuluw:
Chamber Unit
CO: (191 T T
Steam Hot air
Storage

Compare natural fertilizers with synthetic fertilizers. Also discuss the harmful

effects of synthetic fertilizers.
Ans: Natural fertilizers are better than synthetic fertilizers. Natural fertilizers are

insoluble in water. They decompose slowly and gradually by bacterial and liberate useful

water soluble nutrients for plants. They do not contain toxic chemicals and hence do not

damage the soil crops and plants. On the other hand synthetic fertilizers are water soluble.

When more fertilizer is applied than the soil can absorb, rain washes off the excess

fertilizer. This is not only uneconomical but also hazardous to the environment.

Harmful effects of synthetic fertilizers: |

The dissolved nutrients flow into stream, lakes and rivers and contribute in the
eutrophication of their waters. It results in over growth of water plants, algae and bad
odour in these waters. A bloom of algae can spread across the surface, blocking light for
other plant life in the water. When plants and algae die, bacteria multiply rapidly with SO
much food available. They remove the dissolved oxygen in the water. Without oxygen:
fish die affecting the whole ecosystem. Nitrates in drinking water cause stomach cancer-
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W a note on refmingofpet\ Chemical Industries

\ 0o gh fractional digtijac; o
Anyps: _=ruae ol into ysefy) roducts ; illation
o products are called fractions, Eqgp, fraction COFI)'ISiStS osf IS called refining. These usefy]
boils In certain range of temperatyre, Petroleum f? Tuxture of hydrocarbons which
tall fractionating tower. The crude oil s hea 15 refined by .

vapour condense gradually

- Crude oil is separated into
: ecific boili ition.
many fractions are obtaine a0 p ng range and composition. How

E===—— Pelroleum gas (upto 25 °C)
d

=== Pelro'eum (30 to 80 °C)

. (Ether)
et | R
Fractionating |2 3-ES=t—~= — Gasoline (80 to 170°C)

column -,_'"—'.“f \ (Peiral)

;",';i

. E=—==2— Kerosene oil (170 t0 250 °C)

Crude oil T

Diese! oil (250 t0 350°C)
vapours

*,. 'ig-—k*:‘—g._ Fuel oil (350 to 400°C)

(Crude oi) " 000 A\ /

Petroleum
——==1— Residual oil (above 400°C)

Fumace

The physical properties and uses of petrolcum fractions are given in table.

> : . Number of carbon Boiling point °C | Important uses |
I Fraction atoms per molecule
t LiqTeﬁed petroleum 1-4 .Below 20 | Cylinder gas for cooKing
: fas (LPG) 4-10 35-70 Fuel for motor cars and vehicles
5 Petrol ) 70-120 Chemicals feedstock for making
Naphtha 8-1 drugs, plastics and other chemicals
L _ 170250 | Fuel for jet planes, fuel for heating,
’ 10-16 lichti R
1 K aflscne 1ghting and cooking
— —= — 14-20 270-340 | Fuel for buses, truck and trains
| Diese ;"’2’0'-; | 350-500 | Lubricants for machines and
Lubricating oil - engines, waxes and polishes
50-70 500-600 Fuel for power stations, factories
Fuel oil : ~_| and ships
- han 70 M ' - Paving roads and making roofing
Bitumen More than ore than 500 materials
ol
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Ans:

Q.9
Ans:

Q.10

Ans:

™

e hni ; t then out why?
Wood, oil or electric fires requiteg.ﬁlﬁetent techniques 1o P:‘ o out, W |
Wood oil or electric fires ‘requi.@g*glﬁ-?mm:te;lhnt?: ﬁltﬁxgt? heat of vapori;ct)ﬁ;nfhseo i
generally extinguished by throwing water on-it. Wwa B aporizes. SO it grad it
T ot s o 1 O e s
cools buning wood and xtinguishes ire. Ol fire, ; 1 chiter fhaniw
_This is because oil and water do not-mix. Atthe same time Ol ater.
K%Z;t?;?elrswater. The fire also spreads with flowing water. Water ﬁ?n?vol; ou; a(;t;i cantact
between burning oil and:oxygen: 5Oil‘\aﬁf¢;'sq.jsually put off by throwing o it
Electric fires can only be put out by fire exting:lushtes.
he study of chemistry to career in industry. . . .
iel;::s:m whoystudies chel;ynistry and works witl} chemlca_tls is called as C:em_lst_
Chemicals have opportunities in at the field of chemistry. For instance, orgaﬁuc chemists
have good opportunities t0 work in industries like petroleum, .petroc e:rr}lcal and
pharmaceutical. They can research on new products, more gffectwe medxcmgs new
pesticides for better crops, new ways to help people reduce environmental p'ollunon etc.
As a food chemist you can work in food processing industry. You can d1§c0\fer new
methods to store, improve texture and flavour of foods. In hospitals, chemists analyze

blood, urine and stood samples to detect any disease, disease causing bacteria, virus, ro
other micro organisms. A nuclear chemist you can work in the development of new
nuclear medicines besides giving chemotherapy and radiation therapy to cancer patients.
As inorganic chemist you can work in chemical industries such as manufacturing cement,
glass, soap and detergent, fertilizer, acids, alkalis, soda as, dyes, explosives etc

What are the modern applications of chemical technology? And how we save us
form its draw backs and risks?

Chemical firs spent billions of dollars on chemical research ana development. The

industrial use of chemistry brings us new medicine life saving drugs, effective pesticides,

~ germicides, fungicides, synthetic fertilizers, paints, cosmetics, artificial flavours,

sweeteners, etc These chemical have raised our standard of living However, besides
benefits, these substances have some drawbacks and risks, it is the job of sales officer to
keep you away of such drawbacks besides explaining benefits. It is important to express
peneﬁts 'of chemicals in a way that everyone can understand. In order to share
information he needs to develop good communication skills to promote chemical sales.
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REVIEW QuEsTIONS
FROM TEXT BooKk

r

fire - I )
S0 .1 Select the correct answe
lug) ) The naturally occy

fF | Ore rring metalljc compounds are calléd as
vate @ Mineral ' (b) Gangue
Ataggi) he separation of (d) Rock

'nerals from gangue is called concentration. Which of the

' 5 3 .
1 j following methods jg used for concentration?

(a) Smelting

¢) Refinin Eb))Roast{ng
s i) Which of the following steps i o tation
1ist a) Roasting g steps is not used in the extraction process of metals
any (cj Flotation (®) Smelting -
ev . . . ) (d) Bessemerization
ot (iv) ”\ei)l“tmlytlc refining of copper, is used anode.
- (a) Pure copper (b) Impure copper
s ¢) Copper sulphate (d) Electrolytic tank
) Which of the followings is not a raw material for the manufacture of soda ash
) (a) Ammonia ((lg),Carbon monoxide
’ts (c) Brine (d) Lime stone

6.V} A mixtue of Cu,S and FeS called matte is produced in one of the metallurgical
] operations in the extraction of copper. The name of this operation is

(a) Smelting (b) Roasting _
" (c) Bessemerization ' (d) Electro-refining
e (vii} Chemical formula of slaked lime is
; (a) CaCOs; (b) CHO]
;: @Ca(OH); (d) CaCl,

Calcination is the process in which sodium hydrogen carbonate is heated to get
a D

s (viii) sodium carbonate. Which is not obtained in_this process?
) (b) CO
; (a) CO; d) H,0
; (c) Na,COs f nitrogen in urea is O
(ix)  Percentage @ (b) 21.2
Ea; 3(5) ) d))46.6 ‘
c ium carbamate is distilled with steam?
ns when ammoniu
(x) What hacl;?i‘; is produced b) Carbon o
(a) Gm:niq pmduccd @ rea solution is produced
(c) Urea is PI¢
ANSWER KEY
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Q.2 Give short answers.

y rills produced? .

1(‘:‘15: [Ij:e: :;Z::;ai: concelr)ltrated in vacuum ’evaporawfs which is then ra]:ctl}lly cooled ang
sent to 100 feet high periling tower. Urea perils thus produced there and then sent for
packing

(ii) What is slaked lime? How is it prOdUCCd?

Ans: See short questions answers .

(iii) Write chemical reactions that take plac_e during car bonating in solvay process.

Ans: See short quesﬁons answers

(iv)  Explain the process “Roasting” with two examples.

Ans: See short questions answers

(v)  Write chemical reactions that take place during urea formation.

3. Describe the following with an example
(a) Roasting (b) Smelting (c) Flotation

Ans: See question answers

4. Make a list of metallurgical Operations.

Ans: See questions answers

S How was crude oil formed?

Ans: See questions answers

6. State five specific products made form rude oil.

Ans: See questions answers

7. Outline basic reactions of Solvay process.

Ans: See questions answers |

8. Draw flow sheet diagram of Solvay process.

Ans: See questions answers

0. Describe composition of ureca

Ans: urea consists of four elements C, H, O and nitrogen percentage composition of these

elements are given below
Yeage composition of nitrogen = 46.6%

Yeage composition of Oxygen = 26.7%
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/0age composition of Carbon = 20%
0
Yeage composition of Hydrogen _ 6.7%
. 0
(0. Make a list of raw materials

Ans:
14.
(a)

Ans:

(b)

Ans:

Ans:

(d)

Ans:

13.

Ans:

16.

. Ans:

. for Solvay process.
See Question answer of thig chapter

Describe the composition of petroleum

See Question answer of thjg chapter

Relate the study of chemistry to careers in industry.
See Question answer of this chapter

Draw flow sheet diagram for manufacture of urea.

See Question answer of this chapter

Petrolcum is a mixture of several compounds, which are separated in a refinery.

What is the name of the apparatus used for this purpose?
Fractional distillation chamber or tower

What is the name of the process used in separating crude 0il?
Fractional distillation process

Write name of the fraction that represents gases.

Liquefied petroleum gas (LPG)

Which fractions represent liquids with the lowest boiling points?

Petrol or gasoline is that fraction which represent as liquid with the lowest boiling
ﬁoints .
Petrolcum is a sourcc of fuels. Name two fuels wliich are not obtained from
petroleum.

(i) Coal (ii) Biogas

What has to be donc to crude oil before it is useful?

Before the usc of crude oil, its is refined by fractional distillation
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17.

(a)

- Ans:

(b)

Ans:

(c)

Ans:

(d)

Ans:

18.

Ans:

The table below lists some petroleum fractions with their approximate boiling
e

points. YTy
Fraction c Apm.\lm.,.. PPoint /°(
(I; 35-710 “
R 170-250
S 350-500

Name the process by which the fractions are obtained from petroleum?

Fractional distillation process

Which fraction will contain the shortest chain molecules?

p (liquid petroleum gas (LPQG))

Which fraction will contain the longest chain molecules?

S fraction

In what state will fraction P be at room temperature and pressure?

Fraction P is a gas at room temperature

Should fossil fuels be burned to provide energy, or should they be used to make
useful products like drugs, plastics and chemicals?

Yes, fossil fuels should be used to make useful products like drugs, plastic and
chemical naphtha, lubricating oil and bitumen are the fractions of petroleum which are
used other than fuels.

Naphtha is used as chemicals feed stock for making drugs, Plastics and other chemicals
Lubricating oil is used as lubricants for machines and engines, waxes and polishes.

Bitumen is used for paring roads and making roofing materials

4__-/&
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