L ‘B.Tech.
. First Semester Exammatlon Deccmber—2010
Engineering Chemistry (CH-101-F)

Note : Attempt five questions in all. All.que Sth‘lS cairy oqua! marks.
Q. 1. (a) Define the te;ms phase and components with respect to phase rule.

Ans, Phase : A phase is a chemically homogeneous physicaily distinct and mechamcally separable pait
ot a system. It is denoted by P.

Component The minimum number of chemical constituents taking part in ethbmrm by means of
which composition of each phase can be expressed eitherdirectly or by means of a chemical equation is known
as component.

© Q. 1. (b) Give the concept of inhibitors in catalysis.

Ans. Substances that reduce the action of catalysts. They are also referred to as negative catalysis. They
~ act either by inactivating catalysts or by removing reaction intermediates such as free rad!cais They may also
modify selectivity in addition-to rate. . '

Q. 1. (¢) State pour point. » :
Ans. The pour point of a liquid is the lowest temperature at/ whxch it will pour or flow under prescrlbed
conditions, It is a rough indication of the lowest temperature at which oil is readily pumpable.

he pour point an alse be defined as the. minimum temperature of a hqu:d particularly lubncant after
which on decréasing the temperature, the hquld ceases to flow. -

Q. 1. (d) Differentiate between scale and sludge.

-Ans.
Sludge - - Scale
(i) They are soft, loose and slimy - (iy They are hard deposits adhering

precipitate floating in boiler. to the walls of boiler.

. {ii) They can be removed easily.” ) (ii) They are very difficult to remove.

' (m) They are formed by substances . (iii) They are formed by substances like '
like CaCly | MoSO4, MgCl, etc. _ CaSO,, Mg(OH), etc.

*{iv) Less dangerous. . 1 (iv) Verydangerous. -

o2

Q. 1. (¢) What is microbiological corrosion? . ,
~Ans, Microbiological corfosion or microbiological corrosion, is the corrosion caused by or promoted by

~fmmoorgamsms usually chemoautotrophs [organisms which obtain energy by the oxidation of electron donors
in-their environments]. It can apply to both metals & non-metailic materials.

Q. 1. (f) Give important applications of PVC.

Ans. (i) Plasticied PVC is used for makmg rain coats, table cloths curtains, plastlc coated clothes soles
for shoes.

(ii) Unplastxcled or Rigid PVC is used for making sheets, safety helmets, floor covermgs refrlgerator
components.etc. They have very high rigidity. '
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Q. 1. {g) Define Beer's Law.

Ans. Beer Law : It states that when a beam of monochroma’ac radiation is passed through a solution of
an absorbing medium, the rate of decrease of intensity. of radxatnon with thxckness of absorbing medium is
dn‘ect!v proportional to ‘the intensity of incident radiation as well‘as the conc. of sohmon

Q. 1. (h) What'is condensation polymerization, give example? - R
Ans. Condensation Polymers : Polymers which are formed by the polymensatlon of monomers with
thmmatlon of small molecules like NH;, H20 HCI efc. are known as condensation polymers

_nH;COOH ’ COOCH; +nHO-(CH, ), - OH T

Demethyl terepthalate . Demethyl Glycol

E” ‘._ enz) ﬂ;

Q. 1. (i) Give the prmcxple of flame photometry.
Ans; Frame photometry is used in inorganic chemical analysxs to determine the concentration of certain
metal ions. It is basically a flame test.

1t works on the principle of detection of colours by a photometer (A device). The filters select the colours
to be detected by photometer The intensity of colours is quantified by photoelectric circuitry.

Q 1. (j) What is temporary hardness? How it can be removed?

Example

-—-O

Ans. Temporary Hardness of water is due to the presence of b:carbonates of calcium, magnesium and
heavy metals & carbonate of iron.

~Temporary hardness can be lemvoyved by boiling:

Section-A

Q. 2.(a) Draw and explam the composmon temperature phase d:agram of N32504 water system -
and label it properly.

Ans. Phase diagram in physxca! chemistry, engineering, mmeralogy and matenals science is a type of
chart used to show conditions at which thermodynamically distinct phases can occur at equxl}bnum In math-
crutics and physics, "phase diagram" is used with-a different meaning : a synonym f. - a phase space.

" Commion components of a phase diagram are lines of equilibrium or phase boundaries, which refer to
flines that mark conditions under which multiple phases can coexist at equilibrium. Phase transitions occur
along lines of equilibrium. Triple points are points on phase diagrams where lines of equilibrium intersect.

~“Triple points mark conditions at which three different phases can coexist. For example, the water phase dia-
gram has a triple point correspondmg to the single temperature and pressure at which solid, llqutd and gasecus
water can coexist in a stable equilibrium. The solidus is the temperature below which the substance is stable in
the solid state: The liquidus is the temperatiire above which the substance is stable in a liquid state. There may
_ be a gap between the solidus and hqu:dus within the oap the substance consists of a mixture of crystals and
tiquid.
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Transitions between solid. liquid and gaseous phases typically involve large amounts of energy com-
pared to the specific heat. If heat were added at a constant rate to a mass of ice to take it through its phase
changes to liquid water and then to steam, the energies required to accomplish the phase changes (called the
latent heat of fusion and latent heat of vaporization) would lead to-plateaus:in the temperature vs time 0raph
The graph.below presumes that the pressure is one standard atmosphere.

N E . Vaporising water - Heating steam \/
100°C b = - m v e s ey A g - — —
' 100 cal/gm /- Chase change Boiling point :
2_:’ 4786 ki/kg : ’ ‘ o
glto heat water - . :
210°Cro lO()"C o -
5 . o
& Meltmg ice : [ :
s - : v Heat of vaporization N
ook A foel L339 cal/gm 3
0°C | T Pase; : 2260 ki/kg X
chang\o - . b4 >

A

" Heating ice S 7€

- Energy added at constant rate
797 cal/gm heat of . : :

334 kg/kg tusion | -

Q. 2. (b) Explain folloWing“with suitable exarnples :
(i) Poisoners in catalysis, '
‘ (i) Enzymatic catalysis.

, Ans. (i) Poisoners in Catalysis : Substances that reduce the action of catalysts are called porsoners or
poisons. But the process is irreversible. They are used when the particular product is required from a reactant
which can undergo a number of reductions/reactions. So to:stop a reactron mrdway which is catalysed, poison-
ers are used. g . :

E (ample
In'the reduction of ethyne to ethene the catalyst is palladium (Pd) partly porsoned with lead (ll) acetate

{ Pb(C H;C00), ] Without the deactivation of eatalyst, the ethene produced will be further reduced to ethane.

(n) Enzymatic Catalysrs Enzyme catalysis is the catalysis of chemical reactions by specialized pro-
teins knowi as enzymes. Catalysis of brochemlcal reactlons in the cell is vital due to the very low reaction rates‘
of the uncatalysed reactions. :

By providing an alternative reaction route & by stabilizing intermediates the enzyme reduces the energy
' requrred to reach the highest energy transition siate of the reaction.

The reductron of activation energy ( ) increases the number of reactant molecules wrth enouOh energy
0] zeaeh the activation energy & form the product.
Example @ : . P
¢ trypsin ' ‘
Trypsin i is serine protease that leaves protein substrates at lysme and angmme ammo acrd residues.
$NH,CONH, (aq) + H2o(l)—£‘5—“—59——> INH, (2)+CO5(g)

Urea.
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Q. 3. (a) What is mean by homogeneous and heterogeneous cataiysis? Explain giving sultable ex-~
amples. . ~ : : :

Ans. Homogeneous Catalysis : The catalysts which function in the same phase as the reactants are k/a
homogeneous catalysts and process is k/a homogeneous cataiysm They are typically dlssolved in a solvent
with the substrates. oo :

An example of homooeneous catalysis involves the influence of H™ on the esteriﬁcatlon of esters

Example : Methyl acetate (€) from acetlc acnd (a) & methanol (1) is cataiysed by H* ions from HCI (1).

Heterogeneous Catalysis :

The catalysts that act in'a different phase that the reactants one k/a hetemgeneous catalysis & process is
heterogeneous catalysis. Most heterogeneous catalysis one solids that act on substrates in a liquid or gaseous
reaciiorn mixture. Diverse mechanisms are known for reactions on surfaces, depending on how the absorption
takes place. The reaction rate depends on the surfaceares of catalyst {in case of solids). Smaliex the catalyst
particle size, larger the surface area, so faster will be the reaction. -

Exampie : In Haber's process, finely divided iron serves asa catalyst for the synthesls of amimonia from
nigrogen and hydrogen. The reacting gases adsorb onto active sites on the iron particles. Once absorbed, the
bonds within the reacting molecules are weakened and new bonds between the resulting fragments form in part
due to close proximity. So, the triple bond in nitrogen is weakened and hydrogen and nitrogen combine.

Q. 3. (b) Describe a method to determme eutectxc point for a two component System by usmg
,coolmg curve method.

. Ans. Twa-Component Coceling Curve : Two-component boiling diagrams. These diagrams are descnp-
tions of the state of the system on a graph of temperature versus composition (at constant pressure). At high
temperatures the system is all in the gas (or vapor) phase. At the lower temperatures the system is in the liquid
phase. In between these two situations there is a region where there are two phases (vapor and liquid) in

. equilibrium with each other. If we continue to cool the system we will eventually reach a temperature where
‘one or both of the pure components will freeze. At temperatures at and below the melting points the phase
diagram will look something like the following hypothetical phase diagram involving a substance "A" and a.
substcmce’ "B." In this diagram we are plotting temperature versus the moie fraction of substance B.

MR,

AGS)+B(s)

0 Xg - 1

Eutectic

Note that the freezing point of the solution decreases as we move away from e:ther pure A or pure B. This
is a phenomenon that we have discussed previously when we talked about freezing point depression in the
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section on colligative properties, ; ,
- Let's pick a point in the liquid region on the above diagram and cool the system at constant composition
and pressure along the dotted line starting &t point "a." .

MPg

i+B(S)

A(s) + B(s) \ | B B

0 X \ I

Eutectic

- v [ i o A e oo s o}

Going from point a to point b nothing much happens. We are just coolinig the liquid (or melt). At point b,
however, we begin to crystallize out some pure coniponent A. When we cross the curved line at point b we are
moving into a two phase region. On this diagram the two phases are pure component A and the liquid mixture.
As we aiready know; in a two phase region we must track two different compositions so we draw a tie-line. In
this case the tie-line runs from point b to point ¢. Where the tie-line intersects the closed curve at b indicates the -
composition of the liquid phase. 'In this diagram the othier end of the tie-line intersect the edge of the diagram
at pure solid A (point c). As we continue to cool the system the tie-lines track the composition of the liquid and
~ solid phases. By the time we get to point d the left end of the tie-line (point €) stilf tracks the pure:solid A. The
tight end of the tie-line tracks the liquid composition at point f. Notice that the liquid at point f is much richer’
~'in'component B. This is because we have been removing component A from the solution by crystallizing it out.

‘When we reach point g the liquid has reached the eutectic composition. At this temperature and liquid
composition both pure solid A and pure solid B will crystallize out together. In this phase diagram crystals of -
the two substances will be interspersed among each other. (The crystals may very well be microscopic so that
the mixture looks homogeneous to the naked eye. In this case, the only way to tell that we have a mixture of two
different crystals is to examine the solid under a microscope.) If we continue to remove heat from the mlxture
the system mll remain at the eutectic temperature until all of the remammg liquid has solldlﬁed

; . - Section-B
Q. 4. (a) How is water softened by lime-soda process? Give the reactions involved in this process.

_ Ans. Lime soda process is based upon the precxpltatlon of soluble calcium & magnesium salts by addl-
tion of caleulated amount of lime and-soda.

Calcium ions are precipitatéd as calcium carbonates & magnesium as magnesium hydroxide. The CaCO,

& Mg(OH), formed are then filtered off.
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Line required, L= ;(—)%[Temp. Ca®* +2 x Temp.Mg*? + Perm (Mg+2 +Fe™? + Al ) +

CO, +H* (HClorH,80,) + HCO; ~NaAlO, |
Soda required,

- l_g.g.[penn[cfz +Mg™ + A + Fe'? | H* (HC) - HCO5 |

Q. 4. (b) 10 ml water sample requires 10 ml of EDTA. Calculate its hardness. 20 ml of 'CaCl-z
solution, »,\;hb,se strength is equivalent to 1.75g of Cu'COJ per litre, required 30 mi of EDTA solution.
Ans, - ‘ ' . ’ . : . _
Q.5.(a) Explam the advantages and dlsadvantages of the zeolite process for water softening.
Ans Advantages :
(i) Hardness is almost completely removed and water of abt. 15 ppm of hardness is produced
(ii)y  The equipment used is compact.
(iii) - It requires less time for softening,
(iv)  Less skill is required for maintenance.
(v)  Nodanger of sludge formation. .
~ Disadvantages: ‘

{i) Only cations (Caﬁ, Mg+2) are_replaced by sodium ions & not the acidic ions.

(ii) Treated water contains more sodium.salts than in lime-soda process. .-

Q. 5..(b) Write short notes on : ' ‘ '

(i)’ Ton Exchange Process

(ii) Sedimentation o : , o o ‘

Ans. (i) lon Exchange Process : Ton exchange is an.exchange of ions between two electrolytes or
between an electrolyte solution and a complex. In most cases the term is used to denote the processes of

purification, separation and decontamination of aqueous and other mn—contammg solutlons w1th sohd poly-
meric or mineralic'ion exchangers ~

Typlcal ion exchanoers are ion exchange resins (functlonahzed porous or gel polymer), zeohtes mont-
morillonite, clay and soil humus. Ion exchangers are either cation exchangers that exchange positively charged
ions (cations) or anion exchangers that exchange_negatxvely charged ions (anions). There are also amphoteric
exchangers that are able to exchange both cations and anions simultaneously. However, the simultaneous
exchange of cations and anions can be more efficiently performed in mixed beds that contain a mixture of
anion and cation exchange resins or passing the treated solution through several different ion exchange mate- .
rials. :

lon excllahaers can be unselective or have binding preferences for certain ions or classes of ions, depend-
ing on their chemical structure. This can be dependent on the size of the ions, thexr charge or theu' structure
- Typical examples of ions that can bind to 1on exchangers are :
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(iy. Wt (pmfen) and OH{(hydroxide).

(i) ‘Single eharged mbnoatem'rc ions like Na*, K*,or CI”. . .
(i) - Double charged monoatomic ions like Ca2* orb 'I.V[gi‘L

(iv) Polyatomic iﬁerganic ions like SO3~ or PO} .

(v) Orgenic ‘bases, usuelly molecules containing the amiﬁo ﬁmc_tienal group :NRZH”' .

(vi) - Organic acids. often molecules containing _coo~ (carboxylic acid) functional groups.

(vil) Biomolecules which can be ionized : amino acids, peptides, proteins, etc. .

lon exchange is a reversible process and the ion exchanger can be regenerated or loaded with desnrable
ions by washing with an excess of these ions. . : , ~

(ii) Sedimentation : Sedimentation is the tendency for pamcles in'suspension to settle out of the fluid in
which they are entrained and come tc rest against a barrier. This is due to their motion through the fluid in
response to forces acting on them : these forces can be due to gravity, centrifugal acceleratlon or electromag-

. netism.

Sedimentation'is the termination of settling process (falling of suspended partlcles through the liquid.).

Sedimentation may pertain. to objects of various sizes, ranging from suspensions of dust & pollen par-
ticles to celtular suspensions to solutions of single molecules such as proteins & peptides.

In chemistry, sedimentation is basically used to measure the size of large molecules (macromolcules)
Where the force of gravxty is ar; gumenfed with centrifugal force in a centrifugal.

H

Section-C
Q 6. (a) Give an account of the properties of lubricating oils.

Ans. A lubricant is a substance introduced between two- moving surfaces to reduce the fiction between
them, improving efficiency & reducing wear. It may alsd have the function of dissolvmg or transporting for-
eign particles & of distributing heat. ,

The largest application of lubrxcant in form of motor otl is to protect internal combustion engmes So,
they must not catch fire easily.

Lubncants such as 2-cycle oil are added to fuels like gaso!me which has low lubricity.
Lubrleants have properties dependmg on the purpose for whlch they are to be used.
For Example

Cooking :

(i) Asoills & fats in trvmg pass. So they. must contain no such harmful chemlcals that might affect
human bedy i.e., they must be non-toxid & chemlcally must. .

(i) -~ Baking to prevent food sticking.
" -Bic-medical Application on Humans

£

¢

' Example Lubricants for artificial joints.

Lubncants must be smooth & must not affect any part of human body They must not mterfere & with
- reactions going on in the body, so most be chemleatly mist. »
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In Medicinary :
Example : Ultrasound examination.
Easy to use, cheap & easxly available. Must not affect radiations.
Q. 6. (b) Explain the mechanism of the fo!lowmg
- (i) Dry Corrosion

(i) Lubrication.

‘ Ans. (i) Dry Corrosion : Type.of corrc-ion that mainly occurs through direct chemical action of an

oxidising gas. :

4 Example : Oxygen, sulphur halogens etc. in absence ofa lquld or electrolyte at amblent or elevated

temperature,

Dry corrosion is also known as high temperature corrosion.
Example : Attack of steel furnace by gases at high temperature. '
~ Dry corrosion. is a serious problem in industry such as aircraft, automobile, chemical, electrical, power
generation, gas turbine, rocket engines, furnace etc. Where high temp. is encountered. ‘
(i) Lubrication : Lubrication is the process or technigue employed to reduce wear of one or beth sur-
faces in close proximity and moving relative to each another, by interposing a substance calied lubricant
between the surfaces to carry or to help carry the load (pressure generated) between the opposing surfaces. The

interposed lubricant film can be a solid, (e.g. graphite, MoS,) a sohd/llquld dlsperswn a hqmd a hquld-
liquid dispersion gasses exceptionally a gas.

The Mechanism of Lubrication : As the load increases on the contactmg surfaces three distinct situa-
tions can be observed with respect to the mode of lubrication, which are called regimes of lubricaticn :

(i)  Fluid film lubrication is the lubrication regime in which through viscous forces the load is fully
supported by the lubricant within the. space or gap between the parts in motion relative to one
another (the lubricated conjunction) and solid-solid contact is avoided

(ii) Hydrostatic lubrication is when an external pressure is applied to the lubricant in the bearmg, to
maintain the fluid lubricant film where it would otherwise be squeezed out.

(iii) Hydrodynamlc lubrication is where the motion of the contacting surfaces and the exact design of
the bearmg is used to pump lubricant around the bearing to maintain the lubricating film. This.
design oflbearmg may wear when started or stopped, as the lubricant film breaks down.

(iv) ~Elastohy rodynamic Lubrication : The opposing surfaces are separated but there occurs some -
interaction between the raised solxd features called asperities, and there is an elastic deformatlon on
. the contacting surface enlarging the load bearing area whereby the Vviscous res1stance of the lubri- -
' . cant becomes capable of supporting the load. : R
(v) ~ Boundary Lubrication (Alsoe Called Boundary Film Lubncatlon) The bodles come into closer
©*_contact at their asperities; the heat developed by the local pressures causes a condition which is
called stick-slip and some asperities break off. At the elevated temperature and pressure conditions -
, chemlcally reactive constituents of the lubricant react with the contact surface forming a highly
resistant tenacious layer, or film on the moving solid surfaces (boundary film) which is capable of -
supporting the load and major wear or breakdown is avoided. Boundary lubrication is also defined
as that regime in which the load is carried by the surface asperities rather than by the lubricant.
Q. 7.(a) Why additives are used in lubricants? Give some examples.

Ans. Lubricants are substances (often liquid) introduced between two moving surfaces to reduce the ‘
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fiction between them 1mprovmg efl’ iciency and. reducmg wear Typxcally lubricants contain 90% base 0il & {
less than 10% addmves As the name suggests addmves are’ substances added in small amounts to something -
* in order to nnprove it. G : :

Addmves in lubricants :
“ (i) - - Reduce friction & wear. -
(ii) Increase viscosity. o :
~(iii) Improve viscosity index. » ' :
(iv) - Resist oxidation.
. (v) - Prevent aging.

(vi) - Control contammatlon etc.

A large number of additives are used to impart performance characterrstrcs to lubricants. Mam famrlles
of addmves are i : '

“(i) - Antioxidants ' _ (i) - Detergent&anti-‘wear

(i) Metal deactivators - : ~* (iv) Corrosion & must inhibitors '
(v).  Friction modifiers B - - (vi) . Extreme pressure controliers
(vu) Anu—foammg agents e o S i (viir) ‘Viscosity index impoves
(ix) - Demullsrfvmo + emulsyfmo agents Co (x). ’ Complexing agents, etc.

Q 7. () erte short notes on the followmg
- (i) . -Soik Corrosion. : o :
7 (il) Stress‘Corrosion. ST T .
Aus. (i) Soil Corrosron Dry soxl is not corroswe It becomes SO by virtue of water content & related

water” soluble salts which allow it to fuhction as an electrolyte InRat case, weare dealmg wrth an immersion
condmon exactly srmxlar to that encountered in corrosion by water.

: Just how corroswe a sonl may be toa specnf' c matenal depends upon the
(i) Spemﬁc constrtuents in the soil.
" (i) Degree of aeration.
- (iffy - Acidity or pH value.
S (ivy Electricalconductiv_ity
' (v) MoiSture &‘salt content

- (vi) Bactena&mtcroorgamsms o
(vn) : Soil texture.

(ii) Stress Corrosion : Stress corros1on is evtdenced when the metal strength loss resultmg from the
combined stress and corrosion is greater than the effects of stress-& corrosion acting separately. The magm-
tude of combined effect is a measure ‘of the susceptibility of the material to stress corrosion.

. ltis evidenced as: cracks appearing in material giving appearance of brittleness. The cracks, may follow r
intergranular paths which grow at relatlvely stow velocities. If the Toad is constant during the period of crack
growth, the cracks well reach a critical size to result in material failure. It does not usually occur in conditions
in which metal suffers from serious general corrosron It is therefore often not noticed resultmg in fracture

_without'warning. . :
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, Sectlon-D
Q 8 (a) What are srhcones" Dlscuss thelr 1mportant propertles and uses

Auns. Silicons are polymers that mclude srlrcon together wrth carbon hydrogen oxygen & other chemrcal i
elemems . .

" Properties :
(i)~ Good electrical insulation.
(i) Thermally stable. - _
(iii) ~Repel water & form watertight seats, L
(iv)  Excellent resistance to corrosion & rione & UV hght
(v)‘ . Non- strcky ‘ ]
(vi) Low chemical reactivity. -
(vii) Low toxicity.
(viii)*H igh gas permeability.
Uses : ,
(i) Coatings : Non -sticky, hydrophoblc coatmg
(ii) Cookware
(iii) Medicine :
; Toys. : .
Q. 8. (b) Explain the prmclple of lR spectroscopy What is the lmportance of ﬁnger prmt regmn in
- this techniques?

~ Ans. lnfrared spectroscopy (IR spec!mscopy) is'the spectroscopy that deals with the mfrared regron of
the electromagnetic spectrum, that is light with a longer wavelength and lower frequency than visible light. It
covers a range of techniques, mostly based on absorption spectroscopy. As with all spectroscopic techniques,
it can be used to identity and study chemlcals ‘A common laboratory mstrument that uses thrs techmque isa
Fourier transform infrared (FTIR) spectrometer. , S : '

The infrared portion of the electromagnetic spectrum is usually dlvrded mto three reglons the near-, mld-
and far- infrared, named for their relation to-the visible spectrum. The higher energy near-lR approxxmately

14000 ~ 4000 cm*l (O 8-2.5um wavelength) can excrte overtone or harmomc vrbratrons The mrd-mfrared %
approximately 4000 - 400cm™ (2 5-— 25 pm) may be used to study the fundamental‘wbratlons and assocxated 4

rotatronal-vrbratxonal structure. The far-mﬁ:ared approxrmately 400—10cm'1(25 lOOOpm) lymg adjacent

to the microwave region, has low energy and may be used for rotational spectroscopy. The names and classifi-
cations of these subregions are convennons and are only loosely based on the relatrve molecular or electro- -
magnetic properties.

Principle of IR Spectroscopy : IR radlatlon does not have enough energy to induce electromc transi-
tions as-seen with UV. Absorption of IR is restrrcted to compounds with. small energy drfferences in the pos-
sible vibrational and rotational states. » ,

For a molecule to absorb IR, the vibrations or rotations w1thm a molecule must cause a net change in the '
dipole moment of the molecule. The alternating electrical field of the radiation (remember that electromag--

_netic radiation consists of an oscillating electrical field and an oscillating magnetic field, perpendicular to each
other). interacts with fluctuations in the dipole moment of the molecule. If the frequency of the radratlon
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matches the \ubranonal frequency of the molecule then radiation will be absorbed, cauung a change in the
amphtude of molecular vibration.

Importance of Finger print region in IR spectroscopy : A fingerprint region is a "specific" region that
A molecule shows peak. They are different for all vibrations so that a fingerprint is different for all people.

Q 9. (a) Give the preparatmn. propertles and applications of Teflon.
Ans. Preparatlon

T effon is manufactured by heating tetra fluoroethene with a free radlcal or persulphate catalyst at high
pressures : '

. Catalyst - ’ )
= F, —cF
nCF2 CFZ High pressure 2 2 }n
Tetrafluoethane ) ) Polytetrafluoroethene

Properties : , )
Ttisa thérmoplastic polymer which is white solid at room temp.

1.
2. It is chemicaliy insert & non-reactive.
3. ltishydrophobic.
4. It hasiexcellent dielectric propemles
5. ltisusedas an.insulation in cables & connector assemblies.
Property : , Value
(i) Density SRR 2200kg/m’
o (i) Melting point : - 327°C
(iii) Yield strength 23 MPa
(iv) Coefficient of frictien ' 0.05-0.10

Q 9. (b) Describe briefly principle and applications of TGA thermal method of analysis.
- Ans. Thermal Gravimetric Analysis is a type of testing performed on samples that determines changes
_in weight in relation to charige in temperature such analysis relies on a high degree of precision in 3 measure-
ments : weight, temperature & temperature change. As many weight loss curves look similar, the curve may
require transformation before results may be interpreted.

o TGA s commonly employed in research & testing to determine characteristics of materials such as
polymers to determine degradation temperatures, absorbed moisture content of materials, level of inorganic &
organic components in materials, decomposition points of explosives, etc.
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