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After studying this chapter the students
~ will be able to:

* Recognize those characteristics which indicate that a
chemical reaction has taken place.

* Use scientific nomenclature to identify common
consumer products (e.g., identify ingredients in food
products or cosmetics from the labels).

* Investigate application of acid-base reactions in
common products and processes (e.g., prepare soap
from oil and sodium hydroxide and compare its lather
formation with that of commercial soaps).

* Relate chemical reactions to familiar processes
encountered in everyday life (e.g., reactions in film
processing, food processing, fabric and hair dyeing,

agriculture, pulp-and-paper and mineral processing)
and identify careers that require knowledge of such
processes.

* Research the methods, impact and safety
consequences of chemical disposal in Pakistan, and
recommend appropriate disposal methods (e.qg.,

dumping car batteries, tyres, plastics, paints, or metalz
in landfill sites).



ncreasing importance of chemistry has grown tremendously
’
The Ve

| plication In all aspects of daily life. Our own existence is a
dué to It5 ap_ous chemical processes. If any vital process ceases to
en our survival becomes difficult. From diagnosis to the
t of diseases, chemicals and chemical processes are of vital
treatmen o. Metallurgy is a process of extraction of metals from ores.
impoﬂancm'ical process which has revolutionized the whole economy

e Ch?’Id The big complicated machines which are the backbone of
gy Wri:iviIlizatimr‘l,, are the direct resuit of the present growth of iron
m"de{QeI industry. Materials like cement, paints, varnisheg, glass,
am:l'rszfers synthetic fibers, plastics, soaps, dyes, preservatives and
B itless’ other useful and productive materials are because of
3?#:rent types of chemical reactions. In this chapter YOU‘IWII.'IfStUdEI
various chemical reactions which we encounter in our daily lite an

their practical applications. you will also study methods for the
disposal of waste chemicals.

B 71 CHEMICAL REACTIONS IN EVERY DAY LIFE AND THEIR
PRACTICAL APPLICATIONS

When a chemical change occurs, a chemical reaction is said to have
taken place. In chemical reactions atoms combine with each other
forming new substances. The s NS
substances which take part in
chemical reactions are called FEEE——
reactants. The new substances p——"
formed as a result of a chemical !
"€action are called products. X
Elee“era”% the chemical properties of ™ Saa

'€actants and products are
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i:ferent fromeach other. |
msteiﬁample. of a chemical reaction is Fig: 7.1 Car is being rusted.
oxyae O IFON. Rusting occurs because the iron (Fe) reacts

N the atmosphere. Chemical bonds are f
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g (0)
o o]y
finally make iron oxide (Fe,0,) which is rust
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ysical change only the physical state of matter lﬁ i

it b i L
forzxample melting of ice. These changes are tempa m'&

he easily reversed. The substances retain the propert; hﬁ
physical change. Thus, no new thing is formed in his

change. On the other hand, a chemical change is pem F%aﬁf
cannot be reversed easily. In a chemical changﬁe_ln hina
formed which have chemical properl:ies dlffej_'_ ,1 %




inEvervday Lite
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K ent things that are being used by us in our day to day activities
e f chemical reactions. For example; toothpaste, soap,

" iy

k!

nducts O : .
washing powder etc. are all results of chemical reactions.

0, .
champo sre some of the significant examples of chemical

: Fo”:t";"o'zg which we encounter in everyday life.
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& You are familiar with the term photqsynthesis. It is the process by
nich green plants manufacture their own food. Water and carbon
W

yide act as raw materials in the process. The chlorophyli
d!ﬂment, present in the leaves, traps energy from sunlight.
Eﬁemical reactions take place whereby raw materials are converted

into glucose and oxygen gas.

The overall equation of the process of photosynthesis is given

below.
Sunlight

6CO,+ 6H,0 ——= CH. 0O, + 60,
Chlorophyll
Carbon dioxide + Water ——— Glucose + Oxygen

Carbon
dioxide

T e
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Fig: 7.3 Photosynthasﬁ,-ﬁ"i'
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You might have seen a layer of rust over unpainted iron Surface

This layer gradually leads toO disintegration of iron. In "UStins‘
process iron combines with oxygen in the presence of atmospherig
noisture resulting in formation of iron oxide (Fe,0;) which is rUstc
The chemical reaction of the process can be simply represented as.

4Fe + 30, + XH,0 —— 2Fe,0;. XH,0
Iron + Oxygen + Moisture —— — (Rust)

Coal and natural gas are fossil fuels and are important means of
energy. Coal mainly contains carbon and natural gas contains
methane. The chemical reaction of burning of carbon in coal and
methane in natural gas involves combustion process where carbon

and methane react with oxygen to release energy used for
domestic and industrial consumption. These chemical reactions are

shown below.

CH#+ 20; ———= CO st 2H.O + Energy
Methane + Oxygen t——_— Carbon dioxide+ Water+Energy

C + 0, =—— CO, + Energy
Carbon (Coal) + Oxygen —— — Carbon dioxide+Energy
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_<eNTIFIC NOMENCLATURE AND COMMON
7.1 L <UMER PRODUCTS

+ chemical compounds have scientific names based upon
piffere’’ mical structure. Chemical nomenclature or scientific
sture IS the term given to the naming of chemical
nomen“® . Often, these names are complicated, long and
comPOt ndéble only to those who have background knowledge of
ynders ?-y commonly used chemical compounds may have several
/¢ example, Baking soda is white substance usually
o der form. It is one of the important edible items

: in pOW : :
vagaig'ger{f itchen. Chemical name of this compound is sodium
- ate (NaHCO3). Generally chemists use common chemical

icarbon ; A gl : :
blaC;FES more when It COMES to mentioning certain ingredients In
> onsumer products.
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Use in cosmetics

Used as a constituent in over 650 cosmetic
products, including sunscreens, foundation, nail
colors, lipsticks and whitening toothpaste,

RPERERS Used in antibacterial soaps, deodorants and |
Lbemmczian toothpastes.

—

| phthalates Found in nail polish and in synthetic fragrance.

| 'E_tgy_i'éhe Oxide It is used in shampoos and body washes,

| T — This chemical is used in Shaving creams, sprays
| ; sunscreens and foundations, and as anti-fungal.
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You might have seen certain details written on canned and
packaged food items. These are known as food labels. Food labels
provide an important source of information about the food items
present in the container especially, in terms of calories and the
nutritional value of the foods you eat. Ingredient lists are a good
way to know exactly what a packaged food contains.

. # Potassium 400m¢ /o

A Vitamin A 20% Vitam T'-'l"" *
4 Calcium 5% ron 10%




. o 5

e cosmetic industry proper labeling is an important
for marketing a cosmetic or personal care product. Labeling
aSpect ‘tj help inform consumers of the ingredients present in a
S ysed tO tic product. It also gives you information regarding

and any other related warnings, expected

ethod of US€ . . . . :
gies sssociated with its use. It also gives a list of ingredients
aller

4 net quantity of contents, and its place of manufacture or
an :
This conditioner is specially formulated
with ALOE VERA to promote healthy hair.
cu 0 INGREDIENTS
Moisturizing  WATER, HYDROGENATED CASTOR
hair FD&C YELLOW NO. 5 FD&C
BLUE NO1

Sirnilarl‘/, in tf

" The ALOE VERA plant and its benefits
““ have been known since ancient times.
Aloe vera Panthenol has been added
to help repair damaged hair.

OIL AND STEARALKONIUM CHLORIDE,

ALOE VERA GEL, PANTHENOL
for normal, dry & HYDROLIZED ANIMAL PROTEIN,
mm m METHYPARABEN, FRAGRANCE,
CITRIC ACID, PROPYLPARABEN,




7.1.2 Application of Acid-Base
Products and Processes
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Acid base reaction have a wide range of a
pPreparation of useful daily life products. Fo

PPlication in "
r
Preparation etc. examme' S :

Preparation of Soap From Oil and Sodium Hydrooxide

Soaps are chemically sodium or potassium salts of lon
acids, such as stearic, oleic or palmitic acid. These acids are pr y
In vegetable oils or animals fats. When vegetable oils or an?sem
fats are treated with sodium hydroxide, soaps are formed a';;ah

9 Chain s

with glycerin. This process is called saponification. Let's study thn'g

process in some detail. | . I
n
The mixture of fat or vegetable oil and caustic soda (NaOH) s pys the
a steel tank fitted with steam coils. The tank has an outlet at Be
bottom. Steam is passed through the mixture. The heat of the the
steam first melts the fat. Sodium hydroxide then combines withfa rer
or oil to form soap. S
COl
_ : col
Sodium SO
Vegetable oil=——>» =€ nhydroxide e
Steam to
Iron tank an

P

s Soap 7.2
Ch
Glycerin de
Wk
us
fib
thi
Y

Fig 77 Soap preparation tank.
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_ used In

-OR YOUR INFORMATION

tive equipment such as rubber gloves, safety clothing,
k and eye protection should always be used when

j odium Hydroxide or Its
ha”f.'g:,‘g& Sproper veyntilation should
SGIUIS he used when handling or
alggt}i{ng Sodium Hydroxide. Sodium
% droxide should be stored in airtight
:;-fgntainers because it readily absorbs the

water in the air.

protec
face mas

- to separate glycerin from soap sodium chloride is adde;l to
mixture. Glycerin dissolves in sodium chloride solution.

geing heavier than the soap, the glycerin solution settles dow{vn :—.11:
the bottom. The soap floats at the surface. The glycerin solution IS
-emoved by opening the tap at the bottom of the tank. Thus, soap Is

separated from the solution mixture. Soap produced_ f_or
commercial purposes contain synthetic lathering agents, artificial
colors, and a range of chemicals. The molecules that are found in
soap play a large role in the lathering process. In fact, soap
molecule is actually made up of two parts, those that are attracted
to water and others that are attracted to oil. When soap molecules

and water are combined with friction, lathering usually occurs.

2 CHEMICAL REACTIONS IN TECHNOLOGICAL PRODUCTS
ANDPROCESSES

Inorde
the so0ap

gzﬁr?lcal Industries  have an important role to play in the
clopment of a country. It is the use of various chemical reactions

ave resulted in the production of some of the vital products

our daily life. Pharmaceuticals, sugar, fertilizers, synthetic

» 9lass, paints, :
regard, |, dglass, paints, steel etc are some of the examples in

Mant techn

Which

fibers c
) e
tms I“ent

imp the following section you will study some of the

ological products and processes. fudes
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e prOduced IS Made uD If tha‘

tob : 4
\ver bromide (AgBr). This -adiat
hen light of a particular conti’
ical reaction start 4lide

stalS, chemica _ S h
Cr?-{ee silver ion along with a free with
\ 1.2.4
AG + Br + €

ombine with the electron to produce a Chdeu“
inau:
silver atom. AY + a Ag suitc

. : " image". Thi e
In this process the free silVer daFOThsepdr;?t;gi rié?*iegfolcn;sg.w ; el: c00d
Iatentimageis further refined In b, : imp!

o i loper solution, the grains

an exposed film 1S placed in @ deve fAave
centaiﬁing silver ions are reduced much faj:,tel: than those that do B
not. The more i0oNS present in a given grain (1.e._, the gre_.ater the -
exposure of that grain), the faster the reaction with developer and IrS
‘he darker the image at that site in the film. ?ﬁet
orr

L N

Expose film — Develop film — Fix film — Wash film

i .
Reducing agent  Aq(S.0,).*

e R
' P |
o0
o0

Light oxidizes Developer

Br and reduces reduces $,0," react with Dark Ag pai_tlulﬂ

Ag additional  nexposed remain on film after
exposed Ag'’ AgBr to form soluble species aré
to Ag. Ag(S,0,),". washed away.

™

'9: 7.8 Steps in film processing.
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‘ developed Image is obtained, a large amount of
Oﬂff Hsed ,nd undeveloped silver halide remains in the emulsion.
unﬁ“i cilver halide is not removed before the image is exposed to

_tion capable of producing a latent image, the image will
radid o to darken. The process of removing the residual silver
~m the image IS called "fixing."which is done by washing
+ thiosulfate before final printis obtained.

Sodiu

N SCHY) PR O ERSSINGS

chemica!l eactions have an important role in the food processing
adustry: processed food means a food transformed in a way
cuitable for hetter consumption and use. Sometime raw food items
are not suitable for consumption. In food processing technique,
tood IS fortified by the addition of vitamins and minerals. This
improves ItS nutritional value. Sometimes addition of artificial
flavors makes the food more tasty for consumption. A common
sxample Of food processing Is the fermentation process which was
arct studied by Louls Pasteur. He demonstrated that during glucose
metabolism yeast and certain bacteria can be employed in the
tormation of ethanol and carbon dioxide. Ethanol fermentation is

used in the production of beer, wine and bread.

Fig: 7.9 Fermenters used in lndustrio&.
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: resented by the followi
This process can De oF gl Chemlcu
equation.

- H ()__(QIUCGFG) ..EC_,H.*OH(EthanOD+2C09(carb0n diOXide)

m
. lucose metabolism co
. pyruvate molecules from gi _ also m ep
*j;:’;ngr:;ed nto lactic acid. Lactic acid fermentation g u;‘éh gha
;:Tarwér"t actose into lactic acid in yogurt production. to oxXP
. is I
c H.0. (glucose) — 2 CH,CHOHCOOH (lactic acid) oro
eve
Fabric and Hair Dyeing
7.2

Different coloures and shades are employed in the pr of
dyeing fabrics to make them attractive and beautiful. Technicall, you

dyes are molecules which absorb and reflect light at specif p‘.a';
wavelengths to give human eyes the sense of color. :,::J
One simple way of dyeing is to add dye in water and dissolve it efi
completely. Now immerse the fabric within the dye solution for .
some period of time. Dye being a chemical sticks and forms
chemical bonds with fabric. The chemical nature of the dye and
the material to be dyed both have role in the dyeing process.
TIDBIT P i
> Plz
S On
~ The first synthetic dye used, "? | Pl
- _mauveine, was discovered in ‘ Ne
1856 by teenage William A he
~ Henry Perkin. He created lec
this dye out of coal tar. for
\ ' l f ¥
,5 Th
SO

Biologically hair provide insulation from the at
conditions. Itis also an important aspect of one’s personality
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ve natural colour and shades. From black to brown
m ¢ types of colours are present. Although hair are mainly
giffere” 4 of a protein called keratin, the natural colour of hair
corﬂpodge on the ratio and quantities of two other proteins,
depen Selaﬂi” -nd eumelanin. Phaeomelanin controls the
eoi;on of golden blond, ginger, and red colors while eumelanin

-own to black hair shades. If one of these two

onsible for b ]
: it s is lacking, hair colour turns white/grey. Hair dye provide

+han optionto gets hair dyed as per his or her desire.

an hairs ha

7,24 AGR.iiTHL’.ﬁ”UR;E

1 you have Jlready studied the process of photosynthesis in the
ervious section. Recall the chemical equation of the process. You
P plants convert six molecules of carbon dioxide and six

il see | :
molecules of water into one sugar molecule which provides the
essential energy for different types of life activities and In the

process releases six oxygen molecules into the atmosphere.

Light energy
6002'" 6H20 e et CEHﬂ 05 + 602

Chlorophyll

Plants need mineral nutrition for their growth and development.

One of the essential element needed for this purpose is nitrogen.

Plants are unable to consume free nitrogen present in the air.

::rw:;er; it is because of some vital chemical reactions which are

1|egErnir?y mtrogen-ﬁx!ng bacteriq that li_ve in soil and in the roots of

= ous plants which ensure its availability to the plants in the
suitable for consumption.

These hacteria ¢ .
- anda%fna fix free_mtrogen by using hydrogen ions found in the
M ammonia which is later converted to nitrite ions by
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the action of bacteria like nitrosomonas. Nitrite is th_en CDHVErtE |
nitrate ions by nitrobacter, another kind of bacterium, Plants catu
use nitrate for their growth and development. N

' monas AR -
Ammonia (NH,") w__LSO-—-— Nitrite 1ons (NO, )

I Nitrobacter

| Nitrate ions (_NQ;)‘J

FOR YOUR INFORMATION

The German scientist Fritz Haber
synthesized the nitrogen-fixing
reaction, which earned him
Nobel Prize in chemistry in 1918.
Haber process combines
nitrogen and hydrogen gases at
high temperatures and
pressures to create ammonia
used in chemical fertilizers.

- -?-I-r_-n.-.t_r e

7.2.5PULP AND PAPER

Paper is one of the useful products obtained from trees. It has
multidimensional usage. In the field of publishing it has a vital rolé

In the production of books, note books, play cards, dairies and

other related items. In the packaging industry card boards and

brown paper are also obtained from th i jcals
: _ € paper industry. Chemicé®
and chemical reactions play an im ' jon of
orta _ uction
paper from its raw mateial P nt role in the prod

Bark of the tree js first removed from the tree trunks and it S o

these pieces are putin solution of NaO.H anﬂ

B
'
.
o g
YT
1.1|

Into small pieces. Then
Na,S to remove lignin.
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“his material 1S heatgd IN @ pressure cooker
here after sometm'_}e the pressure is
nly released. This sudden release of
sssure Causes the wood pieces to fly apart
Pr= bres. The material which is known as
mtlo s washed again treated with more NaOH
Putl;e presence of oxygen to remove any left
muel’ legnin. The fibres are bonded together
gnd chemicals are added to make the paper
water resistant a_nd to give colour to the paper.
From this material water is squeezed out and

the pulp is rolled and dried. These rolls are Fig: 7.10 Paper sheets.
further processed and paper is produced which is ready to be used

for different purposes.
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22.6 MINERAL PROCESSING

Mineral is defined as any naturally occurring homogenous inorganic
substance distributed in the earth crust. Chemical reactions are
employed in the refinement and production of various useful
products from minerals. For example gypsum or calcium sulphate
dihydrate (CaS0O,.2H,0) when ground into fine powder and this
powder is heated at temperature between 150°C to 165°C, water
content present in the gypsum is removed and hemi-hydrate
plaster (CaSO0,,1/2H,0), which is commonly known as the 'Plaster
of Paris' is produced. This again changes into gypsum on adding
waterinto it. 1

Sodium chloride commonly known as table salt occurs naturally as

a mineral, also cailed rock salt. It can be processed into useful
Products with the help of chemical reactions. For example, chlorine
aRd sodium hydroxide are manufactured by electrolysis of sodium
Chloride solution as shown in the following chemical reaction.

¢NaCl (aq) + 2 H,0 (1) — 2 NaOH (ag) + H(9) + Cl

ﬁ .|_1 -.a-jl:'- ijf-r{l I. 44 L
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FOR YOUR INFORMATION

Careers Related to Chemical Reactions in Techn0|09ical
Processes

Knowledge of chemical reactions and chemical processes open a door
of opportunities for growth in career. Following are some of the
careers related to chemical reactions In technological processes.

Film Developer

Film developers create photographic prints from_ raw film USing
chemicals, highly technical instruments and, in some Cases,
photographic processing machines.

Food processors

Food processors work to turn raw goods into finished products for
grocers, wholesalers, restaurants, and institutional food services,

Textile dyeing technician

As a textile dyeing technician you would create dyes to colour fibres,
yarns and fabrics.

Agriculture

A degree in agriculture provides you with the knowledge and skills to
manage agricultural businesses. Jobs include:

Agricultural consultant, Farm manager, Fish farm manager Soil
scientist etc.

- ¢ Mineral Processing Operators

Mingral processing operators use equipment to process mineral ores
until the final form or a concentrate is produced.

R e

Sodium metal and chlorine gas results from the electrolysis of 4
molten sodium chloride. This chemical reaction can be shownas:

it
K]

2 NaCl (1) — 2Na (1) + I, (g)
¥ Sodium Chloride = Sodium + Chlorine

L T
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ﬁ Y Fwaste chemicals
33 O

Industrialization has brought tremen_dous ec_onomic development
out globally people have to pay the price o_f this development in the
form of environmental pollution. Consumption of chemicals and their

-oducts by the large indystrlal units aqd households have resulted
in the generation of chemilcal wastes which pose great threats to the
human health and environment. Thege wastes are known as
hazardous wastes. Technically a chemical waste is regarded as
nazardous waste if it is ignitable, corrosive, reactive and toxic.
‘Hazardous waste is a serious threat if it is not properly managed or
disposed. In Pakistan different types of industries produce large
guantities of chemical waste which need proper management and

disposal mechanism. Let's study various aspects of chemical
disposal in Pakistan.

7.3.1 Methods of disposal of wastes in Pakistan

Like any other country in the world chemical industries in Pakistan
generate large amounts of hazardous wastes. Unfortunately there is
no proper mechanism and infra structure for the disposal of chemical
wastes in Pakistan. The necessary infrastructure for the treatment,
recycling and waste disposal facilities in the country are still in the
developmental stage. In most cases hazardous wastes produced by
the chemical industries are given to contractors who are least
bothered about the safety precautions to be taken while dealing with
such materials. So often these contractors release hazardous
wastes in nearby water bodies, residential areas or cultivable lands
om where these wastes manage their way to the food chain.
e

| : e P’ o
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i "
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Fig: 711 | — A
Awaste picker burns tires in order to retrieve wire to sell as scrap metal.

39




In taljnerigs and textile industries different types of Chemicalg ar
used in various Processes. These chemicals include bleaching agen ;
toxic and infl - d alkalis. These ¥

INTlammable Solvents, acids and a . Chemlfals
are not treated Properly and most often these are dischargegq in the
nearby water bodies or in open land. As a result the people |jy
such localities are beco

ming victim of several dangerous dise&ses
Including cancer.

7.3.2 Impacts and Safety Consequences of Chemical Dispogy,

Industrial chemicals have a profound role to play in the PrOdUCfcipn of
various useful products like soaps, detergents, fe"’f"'zer S, Pesticides,
paints, varnishes, plastic etc. However, the processing and productigy
of these products have been associated with the release of harmfy
chemicals which have become a source for serious diseases. Imqroper
disposal of these chemicals are also conFrlbutlng to the creatmp of
different environmental problems like d|ff§rent types of poll_utlon,
iImproper storage and management of chemical was_tes and aCC{dents
during the transport and distribution of chemicals  affecting 2
particular ecosystem etc. Agriculture has a key role in Pakistan’s

economy. Use of fertilizers, pesticides, insecticides and herbicides is
common practice in our farmlands.

Most of the time these practices
are not properly used and managed. In this way these are
contributing in producing health and

environmental concerns.
Development demands that proper

planning must be done for safé
disposal of these harmful was

, tes. In the following section you Wil
study about the disposal mechanism of som ‘

e of these wastes.
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are some of the effective disposal methods for hazardous

;| effective Disposal Methods
7.3:2 =

waStES-
..~ t+he use of hazardous materials
1 peducing =

e option INn minimizing the generation of hazardous waste is
e its consumption in different chemical industries. This in
te less amount of hazardous waste.

one of th
to minimlz
rurn will genere

2. Reus€ and recycie

One of the effective strategies is to reuse and re_cycle the hazafdo-us
wastes if possible. Recycling Is actually reusing materials in 1135
original or changed forms rather than throwing them as wastes. This
~ould ensure the safe disposal of the waste as well as it will be cost
offective. For exampie acetone can be recovered from spgnt solvents,
hydraulic fluids, used oils can be recovered from autonjoblles etc.
Hazardous waste is produced from batteries used in automobiles.
lead-acid batteries also include batteries in motorcycles,
emergency lighting etc. One of the safest ways of their disposal is
to recycle them and reuse them. In Pakistan it is common to use
recycled batteries in cars, and other automobiles.
When rubber is reclaimed and recycled
less energy is used than producing new
rubber. Recovered rubber can cost half
that of natural or synthetic rubber and
the recovered rubber has some
Properties that are better than those of
fresh rubber. At the same time recycling
'ubber would save the rubber tree
Eg?gzt'c{ns too. Tyres are one of the
|andﬂ|f : |SSU§ .Wh'e.n rubber Wasitem s kﬁ,t B s
dsposed by oomed: A€ the IntemateiEE
N landfin | o coration, retreading A rECKEIE .
. One of the better o ffh .

etread; } IS PR |
~*ading where old tyres produce fu nctional tyres

Fig: 71

3 Retreading in process
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in various daily

waste IS generated on daily basis

thing about plastic IS that itcan b
On the recycling center

plastic IS used

%

o

- use prOdUCtS- Plenty of p'aStit

'n almost every home. The gqq
e recycled and reused again and
different types of plastic ar(e!

again. |
ile. It is then processed for recycling

separated from the P

Recycled plastic could |
daily use items, [n this way recycling and

t sure that the waste plastic Is NO
drainage lines.

these aluminium, tin an

are part of wast
processing through the recycling units ca

3. Disposal of wastes In 1and based disposal areas

be used in the manufacturing of varig,
reuse of plastic makez

t thrown in Open spaces or j,

| e used in packaging materials,
4 steel are widely used. Once used these
e and are useless. But proper collection ang
n make these metals tg

he used again without com promising quality and strength.

One of the gasiest way for the disposal of hazardous wastes is to
tr_mrow them in a landfill, waste pile, injection well or other land based
disposal areas. However, this disposal method must be supported

by proper precautions and necessary regulations which can help
re

fe

protect the pgople living adjacent to it. And this method must ensu
that the environment and natural resources of that locality are Sa

and protected.

* 3
L

Fig: :
g: 7.14 Waste being dumped in landfill.
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change or chemical reaction is a process in
or more substances are converted into one

he chemical reaction

ctarting substances used int _ .

& T::Iee -ollectively called reactants, while the final
zubstances formed after the reaction are known as

products.
Indications of a chemical reaction include: a colour
! change, appearance of solid in solution, evolution of a

gas anda change oftemperature

photosynthesis is the process by which green plants
manufacture their own food.

¢ Iron combines with oxygen in presence of atmospherlc
moisture resulting in the formation of iron oxide (rust) s

—. -_I L-_ﬂ"

¢ Chemical nomenclature or <cientific nomenclature is
the term given to the naming of ehemlcal compounds

h PRES. = 2h

« Food label provides information about the food items
presentina contamer T

¢ Proper Iabehng is an |rhportant aspect of marketmg a
cosmetic or persona| care prod uct.

- Rk B PRI Ay ! T PR R T P Tl P R e R T e R T .‘

¢ The reaction of acids and bases to form water and salts
_iscalled neutrallzatlon

AT WMWWHM ..H.I-.-
RO SR T 3L o0 NSRRI !

| ¢ Soaps i:dntalnmg sodium salts are formed by heating oil

~ with aqueous sodium hydroxide solution in a reaction

B _known as saponification.
&

-
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Chemicals are added to food for their pljgs vation

| .1-5:'... J
Processing, enhancing their appeal and ﬂm g nt
value in them.

' |
B _._-_'.a-.. _ = e ok
# I"'f o 2 .4-. .
i , -

BN 4
L e

_'I‘. ¥
., 9 B o i N H
N o "1'1:_ > & )
et

s e



'y

Dyes are molecules which absorb and reflect light at
specific wavelengths to give human eyes the se
colour.

The nitrogen fixation process brga Ks apart free Nitrogen
and combines nitrogen atoms with other substances to
form compounds plants can USE.

nse of

Minerals are not found just lying around _waiting to be
picked up, but rather are embedded in rocks ang
combined with other elements.

Hazardous wastes can be potentially harmful to both

the health of humans and animals as well as to the
environment.

In Pakistan the chemical industries regardless of their
size generate huge quantities of hazardous waste. But
proper chemical waste disposal facilities do not exist.
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EXERCISE

E select the correct answers of the following
questions.

4. Which of these shows that a chemical reaction has

taken place? .
, Changeinstate b. Evolution of a gas

- Changeincolor d. All of these
5. What is rust?

, Sodium Oxide b, Iron oxide.

. Copper Oxide d. Silver Oxide.

3. In glucose metabolism the pyruvate molecules

may be fermented into:
5. Ethanol H. Carbonic acid

c. Lacticacid d.none of the above
4. Achemical reaction involves:
= Only breaking of bonds
h. Only formation of bonds
c. Both breaking and formation of bonds
d. None of these |
5. Which among the following is not a chemical
change?
a. Melting of ice h. Soap making -
c. Rustingofiron  d. Fermentation of substances

6. Formation of water needs:

a. Hydrogen h. oxygen
A spark d, “All Of them g
7. Retreading is used for the recycling of:
a. Carbatteries h. Motor oils
C.Tyres d. Metals

8. Chemi p—
Cal name o = " : __.-'L":' ke iy
2. AScorbic acid fVitaminCis

L, == b. esium silice
AC&tyIsahcy“C acid d. Sodium bicarponat
AR

= WY
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C. Write detailed

-,

rite short answers of the following

questions.

Recognize those characteristics which indicate that 3

chemical reaction has taken place.

How iron get rusted?
Write the common na
along with their scientific names.

Define saponification reaction.
What do you mean by fermentation process.

mes of four chemical compounds

answers of the following

questions.

What do you mean by the term scientific nomenclature?

Explain it with examples.
How soap is prepared from oil and sodium hydroxide?

Relate chemical reactions toO familiar processes

encountered in everyday life.
list the methods of chemical disposal and briefly

describe each method.
Describe how old tyres can be recycled and reused.

Explain the impacts and safety consequences O
chemical disposal in Pakistan.




