1) What is the effect of the catalyst on the of activation energy?
However, if a catalyst is added to the reaction, the activation energy is lowered
because a lower energy transition state is formed. Enzymes can be thought of as
biological catalysts that lower activation energy.
e A catalyst provides a reaction route with a lower activation energy. x
Suppose that the catalyzed activation energy is to 25 kJ mol-1.
The calculation is represented at 293 K:

Ep 25000 _2
e RT _ o 831x293

- 347x10° %@ /

Compared with the corresponding value for activation energy 7kJ mol-1,
there is a significant increase in the fraction of mo cules'a react.
e There are almost 30,000 times more molecules which can react in the presence
of the catalyst compared to having no catalyst (using our agssumptions about the
activation energies).
e These calculations can also be done in re
constants at several temperatures, the aeti
2) What is pseudo first order reaction?
Under certain conditions, the second arder kinetics can be well approximated (might
appear an in experiment) as first o e. This is called pseudo first order
reaction. These Pseudo first orde @ greatly simplify quantifying the reaction
dynamics. The functional for (he decay kinetics is similar to the first order

the rate of reaction or rate
nergy can be calculated.

kinetics and the system is erate under pseudo first order kinetics. In a
pseudo first order reaction, anipulate the initial concentrations of the
reactants. \\

3) Define solubility?

The solubility of ' a measure of how much of the solute can be dissolved

elementary steps:
. Unimolecular step

= / Bimolecular step
= 3. Trimolecular step

1. Unimolecular Step

When a molecule or ion decomposes by itself, such an elementary step is called a
unimolecular step (or process). A unimolecular step is always a first order reaction.
The following examples are given to illustrate this point:
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03—02+0, Rate=k [03]

Or in general x
A—B+C+D, Rate=k [A] \

AxX+Y, Rate=k [A«] A
Ax represents an excited molecule.
2. Bimolecular Step

.
A bimolecular process involves two reacting molecules orions.The r r th;}e
steps are 2nd order, and some examples are given to illustrate ho uld give

the rate expression. The simulation illustrates a bimolecular pro

Examples: S
NO+0O3—NO2+02, Rate=k[NO][O3] @b
\_

Cl+CH4—HCI+CH3, Rate=k [CI][CH4]
In general:

¢ Y
A+B—X+Y, Rate=k [A][B] @

3. Trimolecular Step (process)
A trimolecular process involves the'collision of three molecules. For example:

0+02+N2—03+N2, Rate=
O+NO+N2—NO2+N2 O]INOJIN2]

The N2 molecules.in ve trimolecular elementary steps are involved
with energy tranasf cannot be canceled. They are written in the
equation to give a ression for the Rates.

ular steps may be,

ts, Rate=k[A]2[B]

C—products, Rate=k[A][B][C]
ee/molecules colliding at an instant is rare, but occasionally these are
seme of theways reactions take place.

5) operties of colloids?
. articles of dispersant are the between about 500 nm to 1 nm in diameter.
C\ » The mixture does not separate on standing in a standard gravity condition. (One
lg '

5 » The mixture does not separate by common fiber filter, but might be filterable by
) materials with a smaller mesh.

* The mixture is not necessarily completely homogeneous, but usually close to being
S0.
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» The mixture may appear cloudy or almost totally transparent, but if you shine a light

beam through it, the pathway of the light is visible from any angle. This scattering of

light is called the Tyndall effect

» There usually is not a definite, sharp saturation point at which no more dispersant

can be taken by the dispersing agent.

» The dispersant can be coagulated, or separated by clumping the dispersant \

particles with heat or an increase in the concentration of ionic particles in soluti N

into the mixture. \

» There is usually only small effect of any of the colligative properties due to th

dispersant. i
6) What is mechanism of stopped flow method of concentrations?

OOThis technique involves two reactants held in separate reservoirs e /

prevented from freely flowing by syringe pumps.

O OThe reaction is initiated by depressing the reactant syrin% releasing

the reactants into the connecting "mixing chamber" where theg tions are mixed.
O OThe reaction is monitored by observing the change in abso ce of the reaction
solution as a function of time.

[JJAs the reaction progresses it fills the “stop syri
hits a block at the point when the reaction has reache

ntinuous flow rate,
thereby stopping the flow and the reaction, an llowing the researcher to

calculate the exact initial rate of reaction.
[10The Stopped Flow technique works be@within milliseconds of combining the
d

two reactants the absorbance can begead. "
O0In addition, the stop syringe as ewsteady rate of flow pas the
spectrophotometer so that reac a@ ing added to solution and forming

products at a consistent rate.

hich thén expands until it

7) What are Azeotropes
An azeotrope is a mixt ibits the same concentration in the vapor phase
and the liquid phase. Azeotropes are a mixture of at least two different liquids. This
is in contrast to jd@al ions with one component typically more volatile than the
other,; this is theree We use distillation to separate materials. If the mixture forms

c gpor and the liquid concentrations are the same, which

hen dealing with mixtures, components can be extracted out of solutions
of Fractional Distillation, or essentially repeated distillation in stages

( the idea of 'fractional'). The more volatile component tends to vaporize and is
collected separately while the least volatile component remains in the distillation
comtainer and ultimately, the result is two pure, separate solutions.

\
C
@,
%) 8) What are the limitations of thermodynamics?

Thermodynamics is a powerful approach toward understanding chemical reactions,
but only provides part of the picture.

Specifically:

* Thermodynamics only points the way
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* Thermodynamics says nothing about how long it takes to get there

* The stoichiometric equation for the reaction says nothing about its mechanism
Thermodynamics only points the way

Chemical change is driven by the tendency of atoms and molecules to rearrange
themselves in a way that results in the maximum possible dispersion of thermal
energy into the world. The observable quantity that measures this spreading and 4\
sharing of energy is the free energy of the system. As a chemical change takes N
place, the quantities of reactants and products change in a way that leads t

negative free energy. When the free energy reaches its minimum possible v ,
there is no more net change and the system is said to be in equilibrium. The be

of thermodynamics is that it enables us to unfailingly predict the net dirégtion of
reaction and the composition of the equilibrium state even without co gﬂé
experiment; the standard free energies of the reactants and pro : can be

The stoichiometric equation for the reaction says nothi
mechanism:

The term "mechanism" refers to, "who does what to
mechanism as something that goes on in a "blac
products. [JThe inner workings of the black bo
researchers, are highly unpredictable, and ca
The stoichiometric equation for the reactio
Thermodynamics says nothing about
It is worth noting that the concept of "ii
thermodynamics. But kinetics is al
takes to reach equilibrium) bear;
by the sign and value of AG®

independently measured or obtained from tables, are all we 7
% ts
\\-

om". Think of a reaction

that joinS reactants to
ily"hidden from

inferred by indirect means.
ing about its mechanism!

g it takes to get there:

/§'no role whatsoever in

. The "speed" of a reaction (how long it
at all to how spontaneous it is (as given
31 it is exothermic or endothermic (given by

advance; each reaction
Examples: > \\
Consider, for example, th -phase formation reactions of the hydrogen halides

\ modynamics of these reactions are all similar (they are

t their dynamics (their kinetics and mechanisms) could not

c anism: a collision between the two reactant molecules results in a
t of the bonds.

(9) —2HBr (g)

be tempted to suppose that this would proceed in a similar way, but

ex ents reveal that the mechanism of this reaction is far more complex. The

reaction takes place in a succession of steps, some of which involve atomic H and

Br.

H2 (g) +CI2 (g) —»2HCI (g)

The mechanism of this reaction is different again. Although the first two reactions

reach equilibrium in minutes to an hour or so at temperatures of 300 to 600 K, a

mixture of hydrogen and chlorine will not react at all in the dark, but if you shine a

light on the mixture, it goes off with a bang as the instantaneous reaction releases
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heat and expands the gas explosively. What is particularly noteworthy is that these
striking differences cannot be reliably predicted from theory; they were revealed only
by experimentation.

9) Define the half life of reaction, Discuss half life of 0, 1st and 2nd order
reactions?
Half life of reaction \
NN
ot
]
is a

The half life of a reaction, t1/2, is the amount of time needed for a reactant
concentration to decrease by half compared to its initial concentration. C\

In zero order reactions/kinetics, the rate of a reaction does not depend on the®—
substrate concentration. In other words, saturating the amount of substrate do
speed up the rate of the reaction. Below is a graph of time (t) vs. co ation
in a zero order reaction, several observation can be made: the slope pl
straight line with negative slope equal negative k, the half life of @\: orderreaction
decrease as the concentration decrease. \ 7

 dex | RN
We learn that the zero order kinetic rate law is as followed, bk AYis the current
concentration, [A]O is the initial concentration, and k ig the r% constantand tis
time:
[Al= [A] O —kt
We would end up with a formula as such depic@ it takes for the initial

concentration to dwindle by half:

[A]O >
/2=
k
The t1/2 formula for a zero order rea suggests the half life depends on the
amount of initial concentration an ant.
Half Life of 1st Order Reacti
In First order reactions, the ents the half life is different from zero order

reaction in a way that the inually decreases as time progresses until it
reaches zero. We can ee that the length of half life will be constant,

independent of concer tra or example, it takes the same amount of time for the
concentration to se\from one point to another point. In order to solve the half
ti

life of first orde “Awe recall that the rate law of a first order reaction was:
[A] = [AO] e—kt\
To find th ife need to isolate t and substitute [A] with [A] 0/2, we end up
' yquati oking like this:
693
k

ha
\q\:

\Z' for t1/2 shows that for first order reactions, the half life depends solely
reaction rate constant, k. We can visually see this on the graph for first order

\  reactions when we note that the amount of time between one half life and the next
%/)i?he same. Another way to see it is that the half life of a first order reaction is
- ep

i endent of its initial concentration.

Half Life of 2nd order Reactions
Half life of second order reactions shows concentration [A] vs. time (t), which is

similar to first order plots in that their slopes decrease to zero with time. However,
second order reactions decrease at a much faster rate as the graph shows. We can

Created By: Hafiza Mubeen And Muhammad Nouman’s Eforrts



also note that the length of half life increase while the concentration of substrate
constantly decreases, unlike zero and first order reaction.

In order to solve for half life of second order reactions we need to remember that the
rate law of a second order reaction is:

it + kt
A4 [4]o
As in zero and first order reactions, we need to isolate T on its own:

/2=

k[A]o

This replacement represents half the initial concentration at time, t @ as 14/2).
We then insert the variables into the formula and solve for t1/2. T fort1/2
he ipitial
v/

shows that for second order reactions, the half life only depend

concentration and the rate constant. (\
i

.

2 /

10)What are factors that affect the reaction rate e

Factors That Affect Reaction Rates:

given reaction will occur.
* This information is obtained b
depend on various factors: rea
surface areas of reactants
* By studying the kineti

pcentrations, temperature, physical states and
lvent and catalyst properties if either are present.
ction, chemists gain insights into how to control
esired outcome.

reaction conditions t h
Concentration Effects
O OTwo substa ot possibly react with each other unless their constituent

, ms, or ions) come into contact.
0 act the reaction will be zero order.
more reactant particles that collide per unit time, the more often

O0Con ly,
a react ween them can occur.
00 iently, the reaction rate usually increases as the concentration of the

ants.increases.
rature Effects
0 easing the temperature of a system increases the average kinetic energy of

C\ its constituent particles.
o D}gs the average kinetic energy increases, the particles move faster and collide
‘) more frequently per unit time and possess greater energy when they collide. Both of
) these factors increases the rate of reaction.
JOHence the reaction rate of virtually all reactions increases with increasing
temperature.
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[10Conversely, the reaction rate of virtually all reactions decreases with decreasing
temperature.

OFor example, refrigeration retards the rate of growth of bacteria in foods by
decreasing the reaction rates of biochemical reactions that enable bacteria to
reproduce.

Phase and Surface Area Effects: \ x
* When two reactants are in the same fluid phase, their particles collide more N ‘
e
e

frequently than when one or both reactants are solids (or when they are in di
fluids that do not mix). w—
the

« If the reactants are uniformly dispersed in a single homogeneous solution,
number of collisions per unit time depends on concentration and te
have just seen.

« If the reaction is heterogeneous, however, the reactants are i M

phases, and collisions between the reactants can occur only,.at. i s between

phases. 5 je

* The number of collisions between reactants per unititime is s antially reduced

relative to the homogeneous case, and, hence, so is the reaction rate.

* The reaction rate of a heterogeneous reaction d son Vsurface area of the
more condensed phase

» Automobile engines use surface area effects
» Gasoline is injected into each cylinder, whei
from the spark plug.

» The gasoline is injected in the form @f micreseopic droplets because in that form it
has a much larger surface area a Wmuch more rapidly than if it were fed

into the cylinder as a stream.

« Similarly, a pile of finely divi
divided flour into a flame p
Solvent Effects: :
The nature of the sg reaction rates of the solute particles.

OOFor example, a sediu tate solution reacts with methyl iodide in an exchange

reaction to give th ate and sodium iodide.
OOThis reacti 10 million times more rapidly in the organic solvent

re, as,we
i nt

\

ase reaction rates.
usts on ignition by a spark

burns slowly (or not at all), but spraying finely
vigorous reaction.

dimethylfor, 3)2NCHOQ] than it does in methanol (CH30H).

OOAIth are organic solvents with similar dielectric constants (36.7 for DMF
versus ethanol), methanol is able to hydrogen bond with acetate ions,

wh cannot.

n bonding reduced the activity of the oxygen atoms in the acetate ion.
t viscosity is also important in determining rates of reactions.
ighly viscous solvents, dissolved particles diffuse much more slowly than in
C\ less viscous solvents and can collide less frequently per unit time.

7% 04Thus the reaction rates of most reactions decrease rapidly with increasing

" solvent viscosity.
Catalyst Effects
A catalyst is a substance that participates in a chemical reaction and increases

the reaction rate without undergoing a net chemical change itself.
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[10Consider, for example, the decomposition of hydrogen peroxide in the presence

and absence of different catalysts.

[J[1Because most catalysts are highly selective, they often determine the product of

a reaction by accelerating only one of several possible reactions that could occur.

Most of the bulk chemicals produced in industry are formed with catalyzed x

reactions. \

OJRecent estimates indicate that about 30% of the gross national product of t N

United States and other industrialized nations relies either directly or indirec n

use of catalysts. -
11)Calculate of Ea using Arrhenius Equation? i

As temperature increases, gas molecule velocity also increases (ac to th

kinetic theory of gas).

This is also true for liquid and solid substances. The (translatio \@ energy of

a molecule is proportional to the velocity of the molecules ( '\7 ).

Therefore, when temperature increases, KE also increases;:s erature

increases, more molecules have higher KE, and thus the fractionof molecules that
Iso increases.

r tha%a is given by the

The fraction of molecules with energy equal to or

exponential term \@
—Fa &
€—— -
RT
In the Arrhenius equation: @

K=Ae——
RT

k is the rate constant @ ]
Ea is the activation energy \ ,
R is the gas constant %

T is temperature in Kel

A is frequency factor r also known as pre-exponential factor or Arrhenius
factor. It indicatesdhe rate\ofcollision and the fraction of collisions with the proper
orientation for a Y'to occur.

Gra vs. 1/T yields a straight line with a slope of -Ea/R and a y-intercept of

I z

i d in next Figure, the reaction with a higher Ea has a steeper slope; the
I rate is thus very sensitive to temperature change. In contrast, the reaction
with"a |
e

Taking the I both sides of Equation yields the following:
_ FEa
Ink = In @A

ower Ea is less sensitive to a temperature change. Because radicals are
xtreémely reactive, Ea for a radical reaction is O0; an Arrhenius plot of a radical

\

reaction has no slope and is independent of temperature.

2)Define Solution?

%) A solution is a mixture of materials, one of which is usually a fluid. A fluid is a
material that flows, such as a liquid or a gas. The fluid of a solution is usually the
solvent. The material other than the solvent is the solute. We say that we dissolve
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the solute into the solvent. Some solutions are so common to us that we give them a
unique name.
e.g. A solution of water and sugar is called syrup. And solution of sodium chloride
(common table salt) in water is called brine.

13)Define Unsaturated, saturated and supper saturated solutions?
Unsaturated solution:
A solution that is capable of dissolving more solute at a given temperature than \

already contains, is known as unsaturated solution.
Saturated solution:

A saturated solution is the solution which can dissolve no more amount of the
solute, at a given temperature.
Supersaturated Solution:
A solution that contains more dissolved solute than a saturated |on aIIed
super saturated solution.

14)Write some Properties of Solutions?
1. The particles of solute are the size of individual small molec or individual
small ions. One nanometer is about the maximum diameter for a solute particle.

2. The mixture does not separate on standing. | enﬁanment the solution
will not come apart due to any difference in densi the materials in the solution.

3. The mixture does not separate by comrfllter The entire solution will pass
through the filter.
4. Once it is completely mixed, thg\{}?homogeneous If you take a sample of

the solution from any point in the proportions of the materials will be the
same.

5. The mixture appears, er than cloudy. It may have some color to it, but it
seems to be transp ise. The mixture shows no Tyndall effect. Light is not
scattered by the st . If'you shine a light into the solution, the pathway of the
light through thésghution is not revealed to an observer out of the pathway.

pletely dissolved into the solvent up to a point characteristic of

e, and temperature. At a saturation point the solvent no longer can
ore of the solute. If there is a saturation point, the point is distinct and
| of the type of materials and temperature of the solution.

qutlon of an ionic material into water will result in an electrolyte solution.
ons of solute will separate in water to permit the solution to carry an electric

:)8 The solution shows an increase in osmotic pressure between it and a reference
solution as the amount of solute is increased.

9. The solution shows an increase in boiling point as the amount of solute is
increased.
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10. The solution shows a decrease in melting point as the amount of solute is
increased.
15) Define Solvation, and Dissociation?

Dissociation: x
Dissolution means the process of the dissolving or forming a solution. When

dissolution happens, the solute separates into ions or molecules, and each ion or 4\

molecule is surrounded by molecules of solvent. N

\

Solvation:
The interactions between the solute particles and the solvent molecules are
solvation. A solvated ion or molecule is surrounded by solvent.

16)Write down Properties of Precipitates?
O Precipitates are insoluble ionic solid products of a reaction, forme cd{aln
cations and anions combine in an aqueous solution.
OOThe determining factors of the formation of a Prec:|p|tat

[100Some reactions depend on temperature, such as soluti
whereas others are dependent only on solution conc

r buf'fers

suspended throughout the liquid or fall to the bott the solution.
OOThe remaining fluid is called supernatant liquid
OOThe two components of the mixture (preC|p _ d upernate) can be separated
by various methods, such as filtration, ce
17)Write down Examples and Appllcatlon of mpitates?
O Precipitation reactions are useful in.detern
present in a solution.
O0If a precipitate is formed wh
presence of lead in water so
monitoring for precipitate f

al reacts with lead, for example, the
d'be tested by adding the chemical and

O OIn addition, precipitation ions can be used to extract elements, such as
magnesium from seawat

O OPrecipitation reactions occur in the human body between antibodies and
antigens; howe \ ronment in which this occurs is still being studied.

18)Write down s for the measurement of the reaction rate?

1. Continu

w” and inhibition values.
[10In a Continuous Flow experiment, the composition of the reaction is measured
continuously, normally by absorbance, while the reactants flow and mix

continuously.
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[10This is in contrast to Stopped Flow, where the reactants are mixed in a chamber
and then measured, or Batch Reactions, where a number of reactions are performed
and stopped at various times by the use of a compound which will halt the reaction.
20)What are Relaxation Methods for the measurement of the reaction rate discuss

in detail?

Many chemical reactions are complete in less than a few seconds, which makes

rate of reaction difficult to determine. In these cases, the relaxation methods ca '
used to determine the rate of the reaction. The term relaxation is used to des¢fib
reaction's return to equilibrium. An equilibrium system is subjected to an exten
perturbation, such as temperature change. When the change is applied sudde

the lagging time it takes the system to reach the new equilibrium posi is related
to the Kf and Kr constants and is called relaxation time, 1. There ar: diﬁgent
techniques (each are different processes that suddenly disturb C , that are
used to witness the relaxation time. 3 7
These are: 5 je

e Pressure Jump \)

e Temperature Jump
e Electric Field Jum
p \ /

Pressure Jump: }
When a reaction is sensitive to changes i C 3SR e resulting relaxation can be
used to determine the rate constant of rea @ If the reaction is then exposed to a
sharp increase in pressure, the reaction will then adjust to a new equilibrium which is
controlled by the rate constant(s) ion. Thus, by observing the relaxation
of the reaction, the rates can b Scovered. This can be utilized for biochemical

reactions, such as protein-pr, actions, in order to determine their rate
constants.

Temperature Jump:~\ x
When there is su ch in temperature it is called temperature jump. If
r

reactionisine and sudden change in temperature happens, the reaction

ilibrium. The change in equilibrium is controlled by the

adjusts to th
constants reaetion. The change in rate of the reaction is calculated by
observi e shift in the reaction.
Ele @ Jump

reaction can be calculated by the sudden change in the electric field.

pectrophotometry?

Speetrophotometry is a method to measure how much a chemical substance
absorbs light by measuring the intensity of light as a beam of light passes through
sample solution. The basic principle is that each compound absorbs or transmits
light over a certain range of wavelength. This measurement can also be used to
measure the amount of a known chemical substance.

22)Define first Order Reactions also give the Differential Representation and

Integral Representation?
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A first-order reaction is a reaction that proceeds at a rate that depends linearly on

only one reactant concentration.

The Differential Representation:

Differential rate laws are generally used to describe what is occurring on a molecular

level during a reaction, whereas integrated rate laws are used for determining the x

The differential equation describing first order kinetics is given below:

ntst\
; N
d[4] C
Rate=-——==k[A]l =k[A
ate=-—_—=k[A]l =K[A] C/—o)
The "rate" is the reaction rate (in units of molar/time) and k is the reaction rate

coefficient (in units of 1/time). However, the units of k vary for non \’Q

reactions. L
The Integral Representation: &
"D
.

reaction order and the value of the rate constant from experimental measureme%

The integrated first order rate law with respect to a reactan
In[A] = -kt + In[AQ]

Where [A] is the concentration at time t and [A]o is
natural logarithm and Kk is the first order rate cons cause the logarithms of
numbers do not have any units, the product — units. This concludes that

unit of k in a first order of reaction must be ti mples
of time ™' include s 'or min~".

23)Describe and berify Mechanism of Chai tions?
Mechanism of Chain Reactions: w "

The elementary steps used for m ' of chain reactions can be grouped into

the following categories:

* Initiation step \ '
+ Chain propagation step

* Chain branching ste

oncentration at time 0, In

* Chain inhibition steps
* Chain terminati S >
\ ’
For examp \h ination of ethane is a chain reaction, and its mechanism is
explained following way. If we mix chlorine, CI2, and ethane, CH3CH3,
OO0 mperature, there is no detectable reaction. However, when the

sed to light, the reaction suddenly initiates, and explodes. To explain
’ ing mechanism is proposed.

Light'(hv) can often be used to initiate chain reactions since they can generate free
) \rh?}lal intermediates via a photodissociation reaction. The initiation step can be
Itt

{ en as:
) Cl2+hv—Cl-+-Cl

Chain Propagation Step
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Elementary steps in which the number of free radicals consumed is equal to the
number of free radicals generated are called chain propagation steps. Once initiated,
the following chain propagation steps repeat indefinitely or until the reactants are

exhausted: x
Cl-+H3CCH3—CIH2CCH3+H- \
N
Cl-+H3CCH3—H3CCH2-+HCl A
/
H-+CI2—HCHCI i
and many other possibilities. /

O0In each of these steps, a radical is consumed, and another r@@% nerated.
OOThus, the chain reactions continue, releasing heat and |i 7

OOThe heat and light cause more radicals to form. (; &

OOThus, the chain propagation steps cause chain branchin ctions.

Chain Branching Steps
Branching reactions are elementary steps that
consume. Branching reactions result in an ex
between hydrogen and oxygen, the followi
H-+02—HO-+-0O-

Where -O- is a di-radical, because th
25> 2px>2py°2pz°. In this element

rat rée radicals than they
or example, in the reaction
may take place:

at

s an electronic configuration
e radicals are generated, whereas only

one is consumed. The di-radic with @ H2 molecule to form two radicals.
:0-+H2—HO-+H-: Thus, tog “branching reactions increase the number of
chain carriers. Branching réac ntribute to the rapid explosion of hydrogen-
oxygen mixtures, espe ixtures have proper proportions.

Chain Inhibition St
The steps not leading e formation of products are called inhibition reactions or

steps. Fore the following steps are inhibition reactions.
. 3-5H3CCH2-+CI2

CCH3—H3CCH3+Cl:

\
%) Furthermore, sometimes another reactive substance -A may be added to the system
=t

. educe the chain carriers to inhibit the chain reactions.
% Cl-+-A—CIA (notreactive)

The species A- is often called a radical scavenger. In food industry, radical
scavengers are added to prevent spoilage due to oxidation; these are called
biological oxidants. The mechanisms in chain reactions are often quite complicated.
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24)Define Solution?

S

When intermediates are detected, a reasonable mechanism can be proposed.
Adding radical scavenger to prevent food spoilage is an important application in food
chemistry. This application came from the application of the chain reaction model to
natural phenomena.

Chain Termination Steps

Chain termination steps are elementary steps that consume radicals. When
reactants are exhausted, free radicals combine with one another to give sta
molecules (since unpaired electrons become paired). These elementary ste
responsible for the chain reactions' termination:

Y,
S

H-+-Cl—H-ClI
H3CCH2-+-H2CCH3—CH3CH2-CH2CH3 (forming%r) /
\

A solution is a mixture of materials, one of ually a fluid. A fluid is a
material that flows, such as aliquid ora g fluid of a solution is usually the

solvent. The material other than the solventis:the solute. We say that we dissolve
the solute into the solvent. Some V so common to us that we give them a
unique name.

e.g. A solution of water and

AY
&
%))

alled syrup. And solution of sodium chloride
brine.
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