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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.q.,

dumping car batteries, tyres, plastics, paints, or metalz
in landfill sites).
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casing importance of chemistry has grown tremendously

rincr : * _ . :
The eV?ts application In all aspects of daily life. Our own existence is a
qué fof various chemical processes. If any vital process ceases to

resUt ' ven our survival becomes difficult. From diagnosis to the
functior « of diseases, chemicals and chemical processes are of vital
treatn‘ler':ce Metallurgy is a process of extraction of metals from ores.
im_POrtahem}cau process which has revolutionized the whole economy
Itis a:.;orld- The big complicated machines which are the backbone of
Oftg:rn civilization, are the direct resuit of the present growth of iron
mC:j cteel industry. Materials like cement, paints, varnishes, glass,
- thetic fibers, plastics, soaps, dyes, preservatives and

tertilizers, SYN ! :
countless other useful and productive materials are because of

different types of chemical reactions. In this chapter you will study
various chemical reactions which we encounter in our daily life and
their practical applications. you will also study methods for the

disposal of waste chemicals.

891 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
substances which take part in <2
chemical reactions are called ==
réactants. The new substances
_fGTmE_d as a result of a chemical !
‘fseeactmn are called products.
the“E::gz,tthe chemical properties of
differentfrz::se and products are
ach other.
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'rusteiﬁzmﬂe. of a chemical reaction is Fig: 7.1 Car is being rusted.

ygen (o ';‘0_11- Rusting occurs because the iron (Fe) reacts w

broken g s, (1€ atmosphere. Chemical bonds are formex
¥make iron oxide (Fe,0,) which is rust..
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only the physical state of matter ls * :'_'. o

al changeé
for example, melting of ice. These changes are temporan, .98 E’._l.
bc; casily reversed. The substances retain the properties an

no new thlng is fﬂl”mEd iﬁ t ‘;[f‘

sical change. Thus,
P On the other hand, a chemical change is perr

In physic

change. ”
cannot be reversed easny In a chemical change ne N thinas o)
formed which have chemical properties different from the
substances, for example, pure hydrogen gas (Hr) anc "‘E’, -'
gas react violently in the presence of spark to f@ “ w o
chemical reaction is exothermic and it will release e erg
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.nt things that are being used by us in our day to day activities
D'ffer’e[ducts of chemical reactions. For example; toothpaste, soap,
pro . ;Nashing powder etc. are all results of chemical reactions.
champoO® are some of the significant examples of chemical

- which we encounter in everyday life.

miliar with the term photosynthesis. It is the process by

ch green plants manufacture their own food. Water and carbon
“'.h' ide act as raw materials in the process. The chlorophyll
dfozent present in the leaves, traps energy from sunlight,
Elr?emica’I 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,0, + 60,
Chlorophyll
Carbon dioxide + Water — — Glucose + Oxygen

&
S
Q/Q

Carbon
dioxide
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You might have seen a layer of rust over unpainted iron surface

This layer gradually leads to disintegration of iron. In "UStins‘
srocess iron combines with oxygen in the presence of atmgspherig
moisture resulting in formation of iron oxide (Fe,0;) which is ruStc
The chemical reaction of the process can be simply represented a¢.

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.

B 20 == CO, + 2H,0 + Energy
Methane + Oxygen ————— Carbon dioxide+ Water+Energy

C + 0, =—— CO, + Energy
Carbon (Coal) + Oxygen ——— Carbon dioxide+Energy

26
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. .~]ENTIFIC NOMENCLATURE AND COMMON
7.14-1 ZSNSUMER PRODUCTS

ical compounds have scientific names based upon
— chemical structure. Chemical nomenclature or scientific
thell Tclature ic the term given to the naming of chemical
nome ds. oOften, these names are complicated, long and
derstandable only to those who have background knowledge of
uno etry. commonly used chemical compounds may have several
cherre‘s cor example, Baking soda is white substance usually
"a”;lab]e in powder form. It is one of the important edible items
avgd n every kitchen. Chemical name of this compound is sodium
o te (NaHCO,). Generally chemists use common chemical

picarbona . i’ g : |
t comes to mentioning certain ingredients In

Acetic acid !
Ergo ferol |

Margarine
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of chemical compounds and their use in msmetics

y. mes
raple: 7.2 Nan

Use in cosmetics

C.',hm":'::-;fif name ol E
—/ Used as a constituent in over 650 cosmetic i
| ead ~ products, including sunscreens, foundation, najj l
colors, lipsticks and whitening toothpaste. i
e Used in antibacterial soaps, deodorants and ;
I PRADSO toothpastes. a
— S —__._-*
phthalates Found in nail polish and in synthetlc fragrance 4
;‘ E_tgyfene Oxide It is used in shampoos and body washes,
[ 1 3. tutsdience This chemical is used in Shaving creams, sprays
wE sunscreens and foundations, and as anti-fungal,

—— i -, B — R

You might have seen certain details written on canned angd
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. |
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cosmetic industry proper labeling Is an important
ting a cosmetic or personal care product. Labeling
form consumers of the ingredients present in a

- ilar cosmetic product. It also gives you information regarding
rtcutfmd of use and any other related ‘warnings, expected
itT ;Siees sssociated with Its use. [t also gives a list of ingredients
all€

4 net quantity of contents, and its place of manufacture or
N
e “  have been known since ancient times.
Panthenol has been added
Moisturizing WATER, HYDROGENATED CASTOR
hair FD&C YELLOW NO. 5 FD&C

3 |
dist[’ibUthn :
AI 0 e v er a This conditioner is specially formulated
to help repair damaged hair.
OIL AND STEARALKONIUM CHLORIDE,
for normal, dry & HYDROLIZED ANIMAL PROTEIN,
BLUE NO.1

ly, in the

| '| The ALOE VERA plant and its benefits
with ALOE VERA to promote healthy hair.
c 0 INGREDIENTS
ALOE VERA GEL, PANTHENOL
mm m METHYPARABEN, FRAGRANCE,
CITRIC ACID, PROPYLPARABEN,

29



[ — = = = | Y - e - r
. Mg d 3 | '. J o l-—'_.- % e - —
— “_ r-.; 4 = ’w- e SR
: A Y — : . i - m

. _ e T M thei Praciy
o Application of Acid-Base Reactions ;
Products and Processes

Acid base reaction have a wide ran

Preparation of useful daily life prod
preparation etc.

g€ of applicatiop, |

ucts. For E)(amphE nsothe
! ap

Preparation of Soap From Oil and Sodium Hydrooxide

Soaps are chemically sodium or potassium salts of lon

_ ' . 9 Chaj
fﬂCldS, such as stearic, oleic or palmitic acid. These acids are ;;?f
In vegetable oils or animals fats. When vegetable oils or an?,;em
fats are treated with sodium hydroxide, soaps are form %

' : : ed
with glycerin. This process is called saponification. Let's studzlnng

process in some detail. this 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 attke 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. se|
col
_ _ col
Sodium SO:
Vegetable oil=—>» =€ hydroxide o
Steam to
Iron tank an
Soap 7.2
Ch
Glycerin de
Wk
us
fib
thi

- =
e — . g - L

T - —_—

hFig: 7.7 Soap preparation tank.
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S 2 OR YOUR INFORMATION

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

- dium Hydroxide or its
B han?';‘:g S;roper veyntiiation should
| soluals he used when handling or
1#. . f::ct};ﬂg Sodium Hydroxide._ Sqdium
atty Hydroxide should be stor:ed in airtight
SNt B containers because it readily absorbs the

water in the air.

thﬂi’, 3 protec
03 5 ! face Mas

. 1n order to separate glycerin from soap sodium chloride is added to
Itin the soap mixture. Glycerin dissolves in sodium chloride solution.
o geing heavier than the soap, the glycerin solution set_tles dm_vn gt
the bottom. The soap floats at the surface. The glycerin solution IS
-smoved 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.

12 CHEMICAL REACTIONS IN TECHNOLOGICAL PRODUCTS
ANDPROCESSES

g::nrical industries  have an important role to play in the
Whi:hoﬁment ofa country. It is the use of various chemical reactions
ave resulted in the production of some of the vital products

used S _
ﬁbErsm our daily life, Pharmaceuticals, sugar, fertilizers, synthetic

 C b | :
this reg::;e'}tr; glass, paints, steel etc are some of the examples in

ImDﬂrta ntt echn

the following section you will study some of the
ological products and processes.
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Expose film — Develop film = Fix fil
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Ag(3,0,),
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Light oxidizes Developer S,0.* react with Dark Ag partlol“

Br and reduces reduces ' n film after
unexposed remain on fiim ai="
Ag additional . AgBr to form soluble Epm;mm |
!t:rf;ad Ag"  Ag(s,0,).. washed away.

e —

Fig: 7.8 Steps in film processing.
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o developed Image is obtained, a large amount of
once ced and undeveloped silver halide remains in the emulsion.
U“EWO‘”}P:' halide is not removed before the image is exposed to

t_S ' hle 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
palide " ~<ulfate before final print is obtained.

IN FOOD PROCESSING

cal reactions have an important role in the food processing
chemtr processed food means a food transformed in a way
mqusbgfor hetter consumption and use. Sometime raw food items
swtamt suitable for consumption. In food processing technique,
?{Ed s fortified by the addition of vitamins and minerals. This
improves ItS nutritional value. Sometimes additfon of artificial
favors makes the food more tasty for con;umptlon. A cqmmon
oxample of food processing is the fermentation process which was
frst studied by Louis Pasteur. He demonstrated that during glucose
metabolism yeast and certain bacteria can be employed in the

formation of ethanol and carbon dioxide. Ethanol fermentation is
used in the production of beer, wine and bread.

Fig: 7.9 Fermenters used in industries. jﬂ;u

]
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represented by the following Chem )

tion
equa - H..0.(glucose) .2C,H.OH(ethanol)+2CO,(carbon diﬁxide) Jiff€
(¢ S
from glucose metabolism 3| g

The pyruvate moleculeg ; ‘ ; SO m ep'
;e",’;,,g,iwd into lactic acid. Lactic acid fermentation jg US:L&: ‘;ha
convert lactose into lactic acid in yogurt production. to oxP
. is I
CH.0. (glucose) — 2 CH,CHOHCOOH (lactic acid) or0
eve

rabric and Hair Dyeing
7.2

Different coloures and shades are employed in the procesg o
dyeing fabrics to make them attractive and beautiful. Technicaly i
dyes are molecules which absorb and reflect light at specif per

wavelengths to give human eyes the sense of color. - :1'2

One simple way of dyeing is to add dye in water and dissolve i 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.

- Plz

s \ On

The first synthetic dye used, ‘? y Plz

mauveine, was discovered in >y Hg

1856 by teenage William he

Henry Perkin. He created leg

‘ this dye out of coal tar. fol

So

Biologically hair provide insulation from the atmosPné™
conditions. Itis also an important aspect of one’s personality:

5 gy
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e natural colour and shades. From black to brown
m ¢ types of colours are present. Although hair are mainly
differe”ed »f a protein called keratin, the natural colour of hair

dss on the ratio and quantities of two other proteins,
depel + and eumelanin. Phaeomelanin controls the

lan

eom® of golden blond, ginger, and red colors while eumelanin
e for brown to black hair shades. If one of these two
ir colour turns white/grey. Hair dye provide

ion to gets hair dyed as per his or her desire.

an hairS haVv

hat™" "
P ression

exp -
is I‘ESPOHSIDI

e king, ha
E;Zry Oﬂe Wlth all Opt

7 2.4 AGRI:{T? 1 TURE

you have slready studied the process of photosynthesis in the
pervious cection. Recall the chemical equation of the process. Yo_u
will see plants convert six molecules of carbon dioxide and six
molecules of water into one sugar molecule which provides the

different types of life activities and in the

essential energy for _
process releases SIX OXygen molecules into the atmosphere.

Light energy
Bcoz'l‘ 6H20 S . o CBH12 05 + 602

Chlorophyll

Plants need mineral nutrition for their growth and development.

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

:Iants are unable to consume free nitrogen present in the air.
owever, it is because of some vital chemical reactions which are

elped by nitrogen-fixing bacteria that live in soil and in the roots of

lequmi : . NSRS
fo?_;mlr!ous plants which ensure its availability to the plants in the
sUltable for consumption.

These pa

il ang Cteria fix free nitrogen by using hydrogen ions found in the

orm ammonia which is later converted to nitrite ions by
' d = il ) "Ju
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the action of bacteria like nitrosomonas. Nitrite is th*en CDnVErtéd- '
nitrate ions by nitrobacter, another kind of bacterium. Pigp;, Catn
use nitrate for their growth and development. N

- = T

| omonas SN .
Ammonia (NH,) m_ﬁ_..._ Nitrite ions (NOE)

l Nitrobacter

| Nitrate ions (No,)

"—l—u‘-._“‘

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.

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

other related items. In the packaging industry card boards and
brown paper are also obtained from the paper industry. Cheimmhf

and chemical reactions play an im in t ion of
_ ortant > production
paper from its raw material. ; ORI

into smal| pieces. The
Na,S to remove lignin,




material is heated in a pressure cooker
after sometime the pressure is
released. This sudden release of

csure causes the wood pieces to fly apart
pbres. The material which is known as
shed again treated with more NaOH
presence of oxygen to remove any left
over legnin. The fibres are bonded together
and chemicals are adde_d to make the paper
water resistant a_nd to give colour to the paper.
From this material water is squeezed out and
e pulp is rolled and dried. These rolls are Fig: 7.10 Paper sheets.
curther processed and paper is produced which is ready to be used

¢or different purposes.

pre
ulp iS wa

in the

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 (CaS0,.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. | _
Sodium chloride commonly known as table salt occurs naturally as
4 mineral, also cailed rock salt. It can be processed into useful
Products with the help of chemical reactions. For example, chlorine
Egd sodium hydroxide are manufactured by electrolysis of sodium
loride solution as shown in the following chemical reaction.

80 g ‘ :'.';':'-" ul & '.':-'-;-,.-. :.-{.-.‘-'1,:-_— et ..'. ‘b
dium Chioride + Water —" Sodium Hydroxide - - Hydrogen +Chic

]

—
L—_I‘ |II :Il': A
, R
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FOR YOUR INFORMATION

Careers Related to Chemical Reactions in Technological-
Processes h

Knowledge of chemical reactions and chemical processes open a gq,,
of opportunities for growth in career. Following are some of the BB
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 intc_: 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

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

s — 1

Sodium metal and chlorine gas results from the electrolysis o g
molten sodium chloride. This chemical reaction can be shown as: ;

B —

2 NaCl (1) - 2Na (1) + Cl, (g) |
i Sodium Chloride == Sodium + Chlorine

(R N = ] —
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| Dis fwaste chemicals
1.0 »

Indugtrialization has brought tremendous economic development
out globally people have to pay the price of this development in the
form ofenvironmental pollutign. ansumptmn of chemicals and their

-oducts by the large industrial units and households have resulted
in the generation of chem_lcal wastes which pose great threats to the
numan health and environment. Thege wastes are known as
hazardous wastes. Technicall_y a chemical waste is regarded as
hazardous 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
quantities 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
bnthered about the safety precautions to be taken while dealing with
such materials. So often these contractors release hazardous
::rastes In nearby water bodies, residential areas or cultivable lands
Om where these wastes manage their way to the food chain.

- g
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used ?:igﬁzuasnsrgextlle iIndustries diﬁ_’eren.t types of Chefmicals a
toxic and nflam Cesses. These chemacals mclud_e bleach,ng BQEHtre
are not treatad mable solvents, acids and alkalis. These chemica,s’
St e DI‘_ODerIY_ and most often these are dischargeq e S
'Oy water bodies or in open land. As a result the people ivin ne
such localities are becoming victim of several dangerous disegm
Including cancer, asgg

7.3.2 Impacts and Safety Consequences of Chemical Digpog,

Ind}Jstrial chemicals have a profound role to play in the productign of
various useful products like soaps, detergents, fertilizers, pesticides
paints, varnishes, plastic etc. However, the processing and DrOductinr;
of these products have been associated with the release of harmfyl
chemicals which have become a source for serious diseases. Improper
disposal of these chemicals are also contributing to the creation of
different environmental problems like different types of pollution
iImproper storage and management of chemical wastes and accidents
during the transport and distribution of chemicals affecting a
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.

Dﬁve]o;:m?n; demands that proper planning must be done for safé
.dl_l_spgsab o tihese' harmful wastes. In the following section you Wil
study aboutthe disposal mechanism of some of these wastes.

- ey

I
b |
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e Disposal Methods

- Al -
3.3 gffectiVv

7 . :
wing are some of the effective disposal methods for hazardous

Follo
WBStES.

Gnn the USE f’ﬁf hﬂ:faﬁd{,}us materia.g
1 reducing ths

e option IN minimizing the generation of hazardous waste is
ize Its consumption in different chemical industries. This in
te less amount of hazardous waste.

one of th
to mlnlrl’l
rurn will genere

2. Reus€ and recycle

One of the offective strategies is to reuse and recycle the hazardous
wastes if possible. Recycling Is actually reusing materials in its
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 example acetone can be recovered from spent solvents,
hydraulic fluids, used oils can be recovered from automobiles 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
I_Leégl rubber. At the same time recycling
Dlantear'; ‘would  save the ‘rubber tree
seﬁOUS‘G‘"S tQO. Tyres are one of the
landfijy islssg € when rubber waste in =
ey ncerned. At the international
N landfj|,
"ftreading

Fig: 7.13 Retreading in process

h:-l'l.l-' Lo 1

y incineration, retreadi ng,; .';jﬁ'f ﬂif’ simp
One of the better option for tyre. recyclin
where Old tyres prod uce fun ,_,;_' 10Na -.; '.r: e
R |
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@ po- i
- use products. Plenty of plastjc

. ysed in various daily
plastic IS U in almost every home. The goog

‘« generated on daily basis
waste is g -~ ic that it can beé recycled and reused again apg4

: t plasticC
thing about P different types of plastic g,

| ling center
4 from the pilée. It is then processed for recycling
Recycled plastic could be used in' the manufacturing of Vafigué

daily use items. In this way regycllng and reuse of plastic makes
+ sure that the waste pla

drainage lines. : :
are used in packaging materials, of

There are many metals which .
these aluminium, tin and steel are widely used. Once used these

are part of waste and are useless. But proper collection ang
srocessing through the recycling units can make these metals to
he used again without compromising quality and strength.

3. Disposal of wastes in 1and based disposal areas

One of the easiest way for the disposal of hazardous wastes is
throw 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
orotect the people living adjacent to it. And this method must ensur
that the environment and natural resources of that locality are saft

and protected.

@& ".J

Fig: 7.14 Waste being dumped in landfill.

B 12



o A chemical change or chemical reaction is a process in
which one or more substances are converted into one

or more different su bstances.

e The ctarting substances used in the chemical reaction
are collectively called reactants, while the final
ubstances formed after the reaction are known as

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

gas anda change of temperature.

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

¢ Iron combines with oxygen in presence of atmospherlc |
moisture resulting in the formatlon of iron oxide (rust). o

¢ Chemical nomenclature or scnentlﬁc nomenclature IS
the term given to the naming of chemlcal compounds

|~ SRR i P e

¢ Food label prowdes lnformatton about the food items
presentin a contalner |

¢ Proper Iabelmg is an |mportant aspect of marketmg a
cosmetic or personal ca re product. !

BT e T T e S th‘_:EPﬂ-E_-:EL*-M—'h‘J—LEJ——-F -

¢ The reactlon of acids and bases to form water and salts

T

is called neutralization.
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i ¢ Soaps containing sodium salts are formed by heating oil
\ with aqueous sodium hydroxide solution in a reaction
s ‘\_ known as saponification.
| ¢

e e e e i . TR w='|'—ﬂ'

g‘r‘emlcals are added to food for their p;es rve
ocessing, enhancing their appeal and adding nt
value in them.
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¢ Dyes are molecules which absorb and reflect |ight at
specific wavelengths to give human eyes the sengq of
colour.

¢ The nitrogen fixation process brgaks apart free nitrogep,
and combines nitrogen atoms with other substances to
form compounds plants can use.

® 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

A gelect the correct answers of the following
questmns.

1, Which of these shows that a chemical reaction has

ken place? |
;ﬂ change instate b, Evolution of a gas

~ Changeincolor d. All of these
what is rust? ‘

E 5 Sodium Oxide h. Iron oxide.
c. Copper Oxide d. Silver Oxide.

3. In glucose metabolism the pyruvate molecules

may be fermented into:
5. Ethanol 1. Carbonic acid

c. Lacticacid d.none of the above
4. A chemical 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 4. Fermentation of substances

6. Formation of water needs:

a. Hydrogen b. oXygen
Eiaspark d, Allotthems
7. Retreading is used for the recycling of:
a. Carbatteries h. Motor oils
¢. Tyres d. Metals

8. . : "
aChAesmlca_l name of VitaminCis:
c' ; Corbic acid b. Mag.ﬂ_&Si@!).I._ N SitCatss
- NCelylsalicylicacid 4. Sodium bicarbonate
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b

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

write detailed 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 1O 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
chemical disposal in Pakistan.
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