








ence in densitie
the ore particles are poured over a hydraul
| table with grooves and a jet of water is allowed to fic
the grooves while the lighter gangue particles are washed away.
thod is shown in the following fig. 16.2.
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3. Froth floatatior
This method |

_ d gangue with pine oil and water.
This method is especially use

i®e ores. In this method a mixture of water, pine oil ' B
e to agitate with the ore. A ,

Compressed i
“ym— it §

rough the  Froth bubbles

roduce froth. carrying sulphide

ipe of a rotating agitatorgo
Pipe of 9 bW or particals

The sulphide are wetted and

froth (fro giffer) at the top of mixture Sulphide ore
in conta M which it is collected. The particals
gangue par®€s wetted by water sink to the Water!
bottom of the tank (water being heavier). The containing
pine oil

jroth containing the sulphide ore is transferred
to another container, washed and dried. Thus

. Sulphide ore is separated from the gangue. — WS , :
3 The froth floatation process is shown in the Froth floatation process for the concentration K
‘ of sulphide ores

llo :
M“gﬁg- 16.3. Fig.16.3 Froth floatation pracess




Mﬂon of Metals o
Y e the ore is free of gangue and concentrateq, metal is extracted
~ intooxideore. | |
| Ifi 1‘.1.2.1 Convert the Concentrated Ore to Oxide

B Itis easier to obtain a metal from its oxide form as compared to
| other form. Therefore, prior to reduction usually the metqgN
Following methods are used to convert the concentrated of t

1. Roasting (Red hot)

The process in which the concentrated ore is heat Y
in excess of air in a furnace.

alone or with some OM
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The concentrated ore is then roasted in a fur ween 500°C and 700°C in thé*l

of a current of air. Ores of metals sUMy as pper and nickel, when roasted in

converted to their oxides and sulp (iNzed to SO,. While ores of some metals like
(Pb) are partially oxidized and ggnve

to sulphate. The following reactions take pl" |

CyCO CuOs) +COxg) '.F |
5) =r CUO(S)+H2O(9) S

| } 1 ! ) T 02(9) A —p Cqu(s)+ 2FeS(s) + 502(g) H: '1
Li 2. Smelting rmBtion of matte) "1 :
4 It is a g ierm used for various operations, where by the metal is separated by ft $
1 fro
It papcess in which the oxide ore in the fused state is reduced with reducing agent

~ as coR¥o get the metal is called smelting B
- The roasted ore is mixed with coke and sand and smelted into blast furnace. During$
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it gets oxidized to iron oxide (FeO). The iron oxide (FeO) then reacts with silica (SiOzZ ;

iror silicate (FeSiO,) (Slag). “

: -".“j o 2FeSes) + 30z = —> 2FeO9 + 25029 T
B FeOu+ Si0x * FeSiO,

4 slag

5oL R



© 2CuSe + 30xg
oxide (Cu,0) then reacts with un-reacted iron sulpk
(Cu,S) and iron oxide (FeQ).

Cux0) + FeSgs) > CusSe+ FeOm
Thls FeQ also reacts with silica (Si0,) forming, iron silicate (FeSiO,) slag.

Molten cuprous sulphide (Cu,S) with iron sulphide (FeS) is called
through the slag hole.

roDDe

Hot waste gases

Throat

Stock line

Steel lined with heat
resistant brick

Melting zone

Hot air blast

Tap hole slag

Fig.16.4 Blast Furnace for Smelting of Copper




External View v ) Section of the Furnace

semer Converter

In Be;semeriiation, the molten L Woured in Bessemer converter and calculate
~ of sand is added. Iron sul ) oxidized to iron oxide (FeQ). This iron oxide (Fel
dith sand (SiO,) formi (slag) which floats on the top.

O2xg) —> 2FeQOs) + 2503

e FeSiO3(|)
slag

)

grict with cuprous sulphide (Cu,S) to produce copper (Cu) in molten
0¥ de (SO,). ]

2CusSes) + 302 —* 2Cu20¢+ 25029
2Cu,0¢) + CusSe) » 6Cuqg + 502(9)

LEC produced in this way is known as blister copper (Cu), beca
R tp escape of sulphur dioxide (SO,) gas during solidificatio
, beside, this %cantains iron (Fe), manganese (Mn), silver (A«
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’}i:‘ 'fhe aectrolyte is copper sulphate (CuSO)
~ anddil. Sulphuric acid (H,SO,) solution is
used.

iv. The potential difference is 1.3 volt in this
process.

v. During electrolysis, Pure copper is
deposited on the cathode plates

vi. The impurities (Ag, Au and Pt mud along wit
bottom and are removed as anode mud.

vii.The copper obtained by this method is 9

Anode Reaction-

lmNe
Cathode Rc‘?f}:‘l"ﬁ e CU+2(aa

CU+2 (ag 5 29- .

CU(s)
999 % pure
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B\ Manufacture of So . Car o

__4iym carbonate (Na,CO,) also known as washing soda or 4
 doash,is@ sodium salt of carbonic acid. Most commonly
" gs a crystalline decahydrate (Na,C0O,.10H,0). '
Sodium carbonate is domestically well known as a water
ener. Itis syntheticallg produced in large quantities from
sglt(NOCD and limestone in a process known as the Solva ‘

PYOCCSS :

Emest Solvay was d Belgian chemical engineer, g : B

Ernest Solvay

prepared sodium bicarbonate (NaHCO,) a sod®
carbonate (Na,CO3) for the first time from ¢ ndantly available raw material such

}
1
tone and sodium chloride (NaCD. = ;

as limes
y Solvay process. : R

Onindustrial scale sodium carbonate is

) of sodium carbonate are

The raw materials used for mari
Lime Stone (CaCO3)

i. Sodium Chlori
| Water (H,0) o
i }

iii. Ammonia (N

- Bas

SOlVOg pr

of following steps.

i. .

Atp'ePar on Jf brine solution
Lfirst step, a'saturated solution of sodi

um chloride is prepored which i§ also known Bﬂneiﬁ“‘

ii.P :
feparation oj’AmmonicaI Brine R 1
ng tower. This & 1

flow down in ammoniati

I
_m:his step, saturated brine solution is allowed to ol ;
tOWer is fitted with mushroom shaped baffles, which ensure the proper mixing of ammonia
hloride solution). | 4 e
v ) “_I'

S in bri e ’ :
ine. Ammonia is dissolved in brine (sodium ¢
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o nts oj quick lime .2 m |
i g ‘water are mixed to produce slaked lime §  What is q o

3
!
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COO(:) + H;Om e — CO(OH)zaq) | h
iv. Carbonation of Ammonical Brine
In this step,
tower. In t

o e

-

eXalso known

ide gas. The ¢
ts with ammonig g

ammonical brine is allowed to enter the carbonating
his tower, the ammonical brine is mixed with c
dioxide is converted into small bubbles. Carbon dioxide (C R
ammonium carbonate (NH,),CO.,

2NH3(9) + CO'),(q. + H;0,4 eat — ,)CO%[an .. '
Ammonium carbonate reqcts with sodium cNaCl) and form sodium bicg . '
(NaHCO,) and ammonium chloride (NH, Q. e
(NH2)2COs0aq) + NaCl g -

NOHCO‘)(S) . NHAC, (aq) |

Due to the exothermic nature@eéab reaction, so'ubihtg of NOHCO3 increases, The
temperature of the mixture jgdawe dto 15°C. At this temperat

ure, NaHCO, is precipitated.
v. Filtration of precipj

The precipitate of s
from the carbong
vi. Calcinatio

Dry sodiunf’bicANbe T ate i heated in rotatory furnace called calciner, to give anhydrous
sodiu or soda ash. ‘

2NOHCOJ(5,
Carbon dioxide released in this ste

vii. Rccovery of ammonia

aroonate (NaHCO.) is separated from the solution by filtration
r.Itis used as b

)aKing soda
-

\M\, NO)CO3($) + COzlg) + H2O‘9)

P Is re-circulated in carbonating tower,

b iIn. Slaked lime is heated with Ammonium chle " L
:hﬁhmonia and calcium chloride (by

‘ ,.MACIm + CO(OH)?(aq) Heat

— CaClaqq + 2NH3q + 2H200
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ction:

Divide the class into two groups to debate on the above topic:

S One group should take the position o e
1 aqr _ PR
| should disagree. P f agreeing with the statement .and.

@ Teacher will set the norms for the discussion.
® Teacher will explain to you how to proceed with the debate.
® In your group, discuss reasons and record notes of your discussion \

N

Society, Technology And Science

The Use of Synthetic Fertilizers Versus Organic
A fertilizer is any material, which is added to the
plant growth and increase production. These
natural fertilizer in nature. Synthetic ferti§
synthetic source. Organic fertilizers are gem "
organisms, which contain the essentid

rcially

fiholly or partially °bt°medj(
the remains or byproducts of natural
stor plant growth. SR

: ggnthetic Fertilizers Organic | Natural Fertilizers

' 1. Synthetic fertilizers & Most organic fertilizers are derived from |

v

tural gas
ranular or iiquid

' produced from petrgge
' and are easy to

 form.

:2. T Qciollg prepared.

!

3. §gn ¢ fertilizers leach from the soil
|

| with watering and can be used by plants
| instantly.

:ﬁ—k—.fl_\l_it-rogén, p.hosphorus and potassium
| (NPK Ratio) is about 20 to 60%

plants and animals like manure, bone, |
blood, meat etc. that is broken down by |
bacteria before they can be used by Q‘
plants and soil. i<

These are prepared naturdl_lg_.l

The organic fertilizers are naturally
decomposed slowly by soil microbes to
release vital nutrients over @ longer
period of time. Therefore, they are for
entire season.

Nitrogen, phosphorus and potassium
(NPK Ratio) is about 14 %

e ———————————

e ———— o e

Chemistry X
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©. Equal distribution of three essential | Unequal distribution o;
nutrients, such as nitrogen, phosphorous, | nutrients, such as nitrogen, plfo
‘potassium. potassium. I =

FE

o L1
7. Chemical fertilizers are generally cost | Depending on the ‘m"‘;
effective and readily in greater amounts. fertilizer used, it cqNbMmore ex
Theg have more nutrients. : than synthetic

8. Synthetic fertilizers are easy to use as | Organic

they seep into the soil deep as soon as | and |
water is applied.

LRers e present on
_WOrNis required to mix them

9. They immedictely supply e o
the earth. |

10. These fertilizers are usually
nature. They are neutral to skin.

| nature. They can burn the skin. In
| addition they can change soil fertility by
| increasing its acidity.

Many useful mdgerialsgo? which modern life depends are produced by the petrochemical
industry, sygm @ solvents, lubricants, polymers, detergents etc. Crude oil cannot b!
used direc ust be refined before use. Commercially useful products are produced hg
industry (collectively called petrochemicals). Crude oil is an importantAWt -

FR. :- petrochemical industry, from which endless products, including plastics and dru

duced.

3 Petroleum

z “petr oleum” is a combination of two Latin words “Petro” means ° ,
n” means “Oil”. The petroleum is crude oil. It is present as dark viscous liq

are
1«
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bout the origin of petroleum.

_ 'ic or Abiotic origin : 'L-;A -‘
eory was put forward by a Russian chemist Mendeleev. He pmb :
cted with metallic carbides at high temperature and pressure under the

o« rth produced petroleum. This theory did not gain popularity.

~ ji. Organic origin

According to this theory, the remains of plants and animals were
millions of years ago. These dead organic matter were converted i

of bacteria under the influence of temperature and pressure ofth
trapped between the layers of nonporous rocks. The oil and s formed could not come

out and collected underground. This theory gained pop

- Occurrence of Petroieum

Deposits of petroleum are found at about 200- Let below the earth surface. The
richest deposits of petroleum are located in®gudi Arabia, Iran, Iraq, Kuwait, United Arab

Emirates (UAE) and other Middle East  Ng#5ian federation and central Asian states
have also rich oil deposits. Petroleum i 3 .nd in central African states such as Libya,

Nigeria, Venezuela, Mexico, Canad - ed States of America (USA).

g done on priority basis. Some oil is being extracted

as of Punjab, Badin and Hyderabad districts of Sindh,
rPakhtunkhwa.

ding to its place of occurrence. I
phalt, in the liquid it is known as

In Pakistan search for petro
from Meyal and Tut in Po
Kohat and Kark distric

Its composition Vg i
org, it is called as as

matter. In thgaQN
whereas in g @ orm it is called natural gas.
o o Petroleum

-
Petroleu ally occurs at depth of 500 feet or more. The crude oil is found in porous rocks.
It is often associated with natural gas which exerts pressure on the oil surface and drives it

out through natural opening of earth.
In the case of artificial mining, mines are bored. When the oil pocket is pierced th

pressure, forces the oil out. If there is no natural gas present in pocket, air pressure is apf
to raise the oil from the well. The oil obtained from the mine is conveyed by system

~ lines to the refinery for refining.

¢ exists in all three states of
crude oil,




Fire i to five different Classes. In order to control the fire it is considered
impo know the class of fire because each class of fire requires different method to
control. 8 using the wrong technique to control the fire, you could make the fire much
more worse. Here, we shall discuss the five different Classes of fire and will try to know

how to control them.
~ Class A Fires

astics. You need to use a fire extinguisher with an "A’ label on it, which‘_is‘ J




B fires are fires that inv
s, alcohol, diesel oil o
chemical fire extinguisher that can be used w
with foam or powder and pressurized with nitrogen.
Class C Fires
Clos§ C fires are ﬁrgs that involve electrical equipment, including wiring,
appliances and circut breakers. You may be at risk of electric shock if you pt
_ electrical fire, so make sure you only use a Class C fire extinguisher to»p‘fu an’
!4 Class C fire extinguishers contain dry chemical fire dampeners, and
: simple sodium bicarbonate or potassium bicarbonate. This typ
used on B and C type fires.

There are multipurpose extinguishers, which can be use
contain mono-ammonium phosphate, which is a dry
residue, which needs to be cleaned up as soon

further damage.
titanium and sodium. Class D fire ]

Class D Fires
ol laboratories and can only be used for

r typQ, B and-C fires and
wder. It leaves a nasty
fcal fire is out, to prevent

Class D fires involve metals such a
extinguishers are usually only foupd i
Class D fires.

etrofeum

the ground, it is a mixture of a large number of compounds

ns Hgdrocarbons, are compounds composed of hydrogen and
{ into useful products with different boiling

finina. which is carried out in @ fractionating

H’Ylpl;,’ ties IS alled re|
{ ‘ : 3 - |
g column have dnﬁerent compartment to collect dnﬁerentfractlons. [:I
|
be separated into fractions by the ll

ixture oj hgdrocarbons in crude oil can
al distillation in a tall

technique of fractional distillation. Petroleum is refined by fraction
in the figure 16.12. The crude oil is heated up to |

fractionating column (tower), as shown

400°C under high pressure in a furnace. Then it is passed through the-fractional distillation

column. These vapours rise through the column. As hot vapours move up, they condense
fractions. Compounds with highest boiling

Ccciording to their boiling points into various
points condense first near the bottom, while those compounds having low boiling points

Chemistry X




C,toCq g

WWMgpomt‘;‘

e Very volatile M.
® Flows easily ~ fractions
@ Ignites easily decreasing in

density and
. : boiling point

80°C - 130°C)
& al '

| kcm to Cyg Jet fuel, paraffin for
fractions P lighting and heating
increasing in (paraffin oil)
density and (150°C - 200°C) :
Ciq to Cyo dieseljuels

diesel oils

(paraffin oil)

aarr (225°C - 300°C) - ‘@

C20 ‘0 CSO lubricating oils,
waxes, polishes

lubricaung oil

(300°C - 400°C)

heating .

fuels for ships, fat ories

@ Does not flows easily and central

fuel oil
@ Does not ignites easily

> C,q residue
(above 400°C)

Fig.16.12 Fractionating Column (Tower)












i a). How could you convert the concentrated ore to its oxide?

- b). Expl in th

- brands. On what basis they are classified. Explain why each fertilizer has its own

| 2, Research the physical properties of these fertilizers and find out
it mmujactured and used. i

b). How would you use the Roasting in extraction of copper?

c). What inference can you make of smelting in extraction of c
d). Can you elaborate the reason of electro-refining of co
a). List the raw materials used in Solvay process?
b). What basic reactions would you use to support t
c). Predict the byproducts in the Solvay proces
d). Sketch the flow sheet diagram of the Sgit
a). Enlist the raw materials used in the m§

b). What basic reactions would you
c). What is the advantage of r
d). Sketch the flow sheet djagr
a). Define refining of petroN
b). What are the t
c). Write a detail
a). Write a dOW

eacted compound in manufacture of urea? :
urea manufacture process.

Scribe the composition of petroleum? :

bout the origin of petroleum?

ctional distillation of petroleum.

n metallurgical operations. '

ocess of smelting and bessmeraiztion with reference to copper.'

Ye different uses of urea.

1. Examine the labels of at least five fertilizers. Note what is the composition of these

particular application. (Consider factors such as the cost of raw materials, the ease@
manufacturing, per unit cost, delivery, and so forth). e







