B Tech

Second Semester Examlnatlon 2()09 2010
Eugmeermg Chemrstrv (CH-?()}»E)

‘ Note . Attempt: any f've questrons in-all, seelctmg one questron ﬁom eaf'h Section. Question No. 1. is
*:compulsory ‘All questions carry equal marks: .

Q.1 (a) Whatis condensed phase rule?

Ans. When the pressure of the system remains constant (1 e., m Wthh vapour pressure is not consid-
ered), then, the phase rule equatlorr becomes : . '

Q 1. (b) What isan mhlbm)r" Givean example. : : o

Ans. A negative catalyst, since. it slows down chemical reactron For e.g.. glycerol slows down the
decomposition by hydrogen peroxide.

Q. 1. (c) Why does hard water copsume lot of soap? |

- Ans. Hard water contains soluble salts of calcium & magnesium. When hard water is used for washing & .
bathing purpose it does not lather freely with soap, but produces sticky ppt. of calcium & magnesium soaps.
The formation of such insoluble ppt consumes soap, till hardness is completely precipitated. Hence this causes
wastage of lot ef soap being used.

Q. 1.(d) What are lon exchange resins?

Ans. Ton exchange resins are insoluble. crosstinked, long chain organic pelymer with mrcroporous struc-
ture & functional group attached to the chains are responsible for xon-exchang,mg properties.

Q. 1. (¢) What is the effect of pH on corrosion?

Ans. The lower the pH (or more acidic), greater is the corrosion.

Q. 1:(f) Explain cloud & pour point.

Ans. When an oil is cooled slowly the Vtemperature at whrch it becomes cloudy or hazy in appearance is-
called:its cloud point while the temperature at which oil ceases to flow or pour is called pour pomf

- Q. 1. (g) Differentiate between Homo-polymer and co-poly mer. .

Ans. A homopolymer consrsts of 1denucal monomer units; while a copolymer consrsts of monomer umts
of drfferent chemical structures ~ '

-Q. 1. (h) Define degree of polymerisation. : :
-~ Ans. The number of repeating units [of monomers] in a cham of a polymer is the degree of polymensatxon
Q. 1. (i) What is hypsochromic shift? :

- Ans. Hypsochromic Shift : The shift of anjabsorptron maximum towards the blue end or shorter wave-
length is known as hypsochromic shift. This is also known as blue shift. ' -

Q. 1. (j) What is molecular Spectra ) s
Ans The spectra of interaction of electromagnetrc radratlons with matter is molecular spectra

. Section-1 - s
Q. 2.(a) What is thérmal analys:s" Draw and explam the cooling curve ofa pure substance and mixture.
Ans. Thermal Analysis : The shape of t' : freezmo points curves for any system, especrally those
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involving metals can be determmed ‘by. thermal analysrs—afmethod mvolvmg a-study of coolmg curves of .
various compositions of'a system during solidification. The form of coohng curve indicates the composmon of
. the solid. The principle of the method can be understood by the following conssderatrons :
- When a pure substance in the fused or liquid state s allowed to.cool: s[owiy & the temperature noted
‘at def' nite trmes the graphrc representatron of the rate of coohng w1ll be- contmuous curve. When a
coohng curve & temperature will remam constant untll the liquid is comp letely solidifi ed Thereafter
the fall in temperature will'again become continuous. 4
(i) "It a mixture of two solid in the fuse state be cooled slowly & the coohng curve is obtamed in a similar
manner. We likewise obtain a continuous cooling curve, so Jong as mixture is in hqurd state. When a
solid phase begins to-form, the rate of cooling abruptly alters & the coohng curve exhibits break
‘However, the temperature does not remain: constant as in the previous case of. ooohno of a pure
- substance. The temperature decreases contmuously but at different rate and if the mixture forms an.
eutectic, the fall of temperature continues till the eutectic point is reached The system now become
invariant from the point of view of the phase rule & the temperature remain constant until solidifica-
tion is complete. Thereafter fail of temperature become uniform, but the rate of fall is quite different
from previous one.

a
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Lo Q P (b) Derive the Grbb's phase ruleequatlon‘ - , Lo . »
L Ans, Glbb's Phase Rule Equatlon Consider a heterogeneous system havmg P phases & C components o
Now' accordmg to the definition the degree of freedom (F) of the systém is minimum number of independent
B vartabte which must be fixed arbltrarﬂy to define the s ystem completely But the number: of these varrable is
-~ -equal to the total number of variables minus the, number of reiatron between them at equrhbrrum since each} :
reIatron demmrshes the number of mdependent variable by one.” wi
B Now letus ca]culate the total number of mdependent varrables S
i (a) Temperature : At equthbrrum eac phase is same S0 there Is only'one temperature vanable for entrre _
,system Sl e T o “
(b) Pressure At equrlrbnum each phase has same pressure so there 15 on’ly one vanab!e pressure for ;
.entire system: - \ , i L e igo ot

‘ (@) Concentratlon Concentratron of each componest is generaﬂy expressed in terms of mole fracnon As ,
La rule, the number of composmon variable requxred for. -each phase are (Cwl) since the composmon of aH
: components may. be expressed by stdtmg the mole fractron of all except one of the components .
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Hence total number of vanables
= | (for temperature) +1 (for pressure) +P (C 1) (for composmon)
=P(C-1)+2 _ o ‘

Now let us calculate the number of relations at equilibrium. We know that for a system in a thermodynamic
equlhbrlum the chemrcal potentlal (W, which is related to concentrattons of component i.e., we have at
ethbnum L
| il il =luil, |
Consequently, there are two equuhbrlum relatlonshrps for each component if there are3 phases Hence for _

- P phases, the number of such relatronshrps for each component are (P=1), consequently for.C components

such relatlonshrp will be C(P— ).

Degree of freedom o F = total number of variable — (mdependent)
Number of relattonshlps between these vanable ~

[P(c 1)+2] [C(P— 1)]

: =C-P+2 ,

" This'is nothm0 but mathemat cal statement of phase rule. -
Q 3.(a)Givean detarl the mebhamsm of enzyme -action, ‘ .

* Ans. Mechamsm of Enzyme Actmn The enzymes can mcrease the rate of blO chemical reactions by

tactors rangmg from 106 to lO]2 ,Moreover they are hlghly selecnve & specrﬁc Thev act only onh- certa'n

ving the rest of system unaffected “Fhe htgh turnover numbers suggest
'nzyme 1f they were. they mtght block the -
use the actwe e isnot qmckly cleared ‘out. Most ¢ enzyme -
) lum betwee the substrate (S) & actwe srte (E) : :

_ molecules; called substrates whrl[
“that the substrate molecule canno by»t/ery tight
*active sites: Reaction would- be then sl
: system behave as though there were are equt

E+S K, ES

i)y -
The symbol ES represents a specres in whrch the substrate 1s attachcd in some way to the enzyme Thrs
: enzyme substrate complex then reacts to gwe product (P) & free the actrve srte (E) '

ES—-k—->E+P

The substrate molecules moves off & onto the actwe site. very rapldly compared with the rat¢ at which

they undergo reaction to form products (P)ie.; the equrlrbrium{l) is rapidly. establrshed between the enzyme &

- substrate, it is found that the rate ot product formatlon increases, because the rate depends on the concentra-
tionof ES: ' :

Ra:é.:%ﬂ =k, [ES]

However wrth stil turther mcrease in the concentranon of S; sma a srzdblc fractlon ofthe actrve srtes are
s occupred does not result in the same deuree of rncrease m {ESJ i '
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Without catalyst o * With Calal\;sg
h , ) : N s

| § ES

. Reaétiolrprogx'ess N o » . Reaction progress,
: {a) : ‘ : (b L
{2 An uncatalyzed reaction (b) The same I“‘.ibtl{)r‘ cataly u’ by anenzyme. he ploc in (b) assume that the

W

cataly scd reaction has a two step mechamsn in which second step (ES <> E+P). lS rate determmmg

Q. 3. (b} Write short avteson: -
- (i) Homogeneous apd Heterogeneous catalysis,
() Actiorzoi’ Proinoter in acatalyst, ‘ B S S 2
Ans. () Homogemoﬁs Catalysis : In this, the caw!ys: is present in the éame phase as the reacting
substances. Some common examples are : S '
(a) In Gas Phase Decomposmon of acetaldehyde is catalysed by lodme vapours :

CH3CHO(g)—————> CH (b) +C0(g)
P

(b) ln qumcl Phase ln aCld base catalysrs €.g. mversxon ol’ can sugar & hydrolysxs of water

+ : :
Cszzon + llQO—}{-LaC6H}206 +C6H]206

CH &OOCZH; + HZO - CH3COOH + CquOH

Heterogeneous Catalysrs In‘such reactions, the catalyst is present in different phase from the reactmg fv
substances. Some common example of such catalyst are : ,

- (Dn contact process for manufacture of H,S0; , sulphur. dxoxxde is dlrectly oxrdised to sulphur tnoxxde )
by atmospheric « oxygen in the presence of platmum or vanadlum pentaoxnde as catalyst. sl

280, +0, —2 5250, B
orV205
(u) Action of Promoter The addition of small amount of forexgmsubstance which are not themselves
catalyt:cally active sometimes, increase the activity of catalybt Such substance which catalyze the catalysfr are

called promoters e.g., in NH3 manufacture by Habers process. finely dmded Fe acts as a catalyst while

molybdenum (a mlxture of Al 203 +K,0 ) actasa promoter

For more study material Log on to http:/www.ululu.in/



. Section-I1
Q 4. (a) Define Alkalinity of water. How is it determined?
Ans. Alkahmty The alkalinity of water is attributed to thie presence of the (i) Caustic alkahmty (due to

-~

OH & C03 mns) & (i) temporary hardness (due to HCOj3 ions). These can be estimated separately by

tltratlon against standard acxd using phenolphthalem & methyl orange as mmcators The. determmat:on is
‘ based on the foliowmg reactlons -

,‘;(i), - [,OH"] [H*];a Hzfo‘: "_7
o feorplelopeof o
‘;'(‘iii)_‘ " ‘[HC03} [H*]—>H20+c02

~The titration of water sample against a standard acid upto phenolphthalem end point marks the comple-

" tion of reactions (i) & (ii) only. This amount of acid used thus corresponds to hydroxide plus one half of the

- normal carbonate present. On the other hand, titration of water sample against a standard acid to methy! orange
end point marks the completion of reaction (i}, (ii) & @dii). Hence the amount of acid used after the phenolphtha-

*lein'end pomt corresponds to one-half of normal carbonate plus all the blcarbonates whxle total amount used ‘
‘represent the total alkalinity. - :

Procedure Pipette out 100 ml of the water sample in a clean titration flask. Add to it 2 to 3 drops of a
: phenolphthalem mdxcator Runi in N/SO HZSO4 (froma burette) till the pmk colour is just dlscharged Theri to
the:same solutlon add 2 or3 drops of methylq orange. Contmue the titration till the: pmk colour reappear

Q 4 (b) Caiculate the temporary hardness nd permanent hardness of'; a sample of water contammg

(HW3)2-~73mg/1 Ca(m‘/s)z‘? 62kmg/l MgCl :§.5mg/1 Caso4' l36mg/l

: Ans Temporary hardnes ‘a;f'-"Ca(HW3) +Mg(HW-x)
\ :

_l62x mo 73 100,,7,;’;, o
~ 62 M6

1=1;0+5v

e { Temp. hard = 15ppm |-

~ . E o : - - s

4 Reﬁnanont hardness 7 ~CaSO4+MgSO4 o EEREE SR
R ~136§<]—‘)—q 95x 100 i

| N i I 13677120 AT
S .—w+79 ' |

v‘/”i w N IPHard_179ppm1 :

Q. 4 (c}Wnte short note on collondal and calgon condmonmg S :
Ans. j:ol!mdaf Conditlonmg InJow-pressure boﬂem scale format:on can be avotded by addmg organic

a0
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substances like kerosene, tannin, agar-agar (a gel) etc., which get coated over the scale forming precipitates,
thereby yieiding non-sticky & loose deposnts Wthh can easily be removed by pre determmed blow down
Operatlun : . . ‘

Calgon Conditioning : It involves in adding calgon {sodium hexa meta phosphate {NaPO 3)6 ] to boiler

water. [t prevents the scale & sludge formation by forming soluble complex compound with CaSQ4 .

r : _
Na‘z{N‘a4(l"O3)5] = 2N*’a+[Na4PGQ,8]2
Calgon- '
2(,‘;‘;504 +[Na4 P()O,g]z_ - ‘rCaz Pz(}]g]z_’+ 2N32504

Q. 5. (a) Discuss the function of lime and soda in lime soda process give equation. _
Ans. Lime-Soda Process : In this method, the soluble calcium & magnesium salts in water are menmall y

converted into inseluble compounds, by adding calculate amount of lime {Ca(oﬁ )2] & soda [NayCO,).
’(‘,aécix‘zmcarbgna:e [E‘;ﬁ("@ 3‘] ané n)'ag.nesihrh hydroxidé {Mg(OH)z j ) préc‘i'pi'tvqred aré filtered off
Caz*k +Na,CO5 — CQC'O; +2Na*
Mg?* + Ca(OH), 5 Mg(OH), +¢a2+
Caly :Naztd_; - Caéo3 +2Na*
2Hco:; +Ca(0m, > CaCO, +H 0+Co‘;
Ca(HCO3), + CalOH), — 2CaC (); mH?o
Mg(HCO3)2 +2Ca( OH)2 > 2CaCO; + Mg,(OH)2 +2H20
€O, +Ca(OH), — CaCO3 +H,0
2HY +Ca(OH)2 —Ca?t 4 2H20
: Cazfa} Na,CO; — CaCO; +2Na*t ’ o | e
| Fe2* +Ca(OH), — Fe(OH), +Ca?t | o | B | P |
2Fe(OH), +H,0+0; — 2Fe(OH),
Ca”* +NayCO3 - CaCO; +2Na*

2A1‘+ +3Ca(0H) ~ 2A1(OH), +3Ca%*

3Ca”" +7Nd2COg ~>3CaCO3+6Na
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" NaAlO, +H,0 — Al(OH)3 +NaOH

2NaOFH is equal to Ca(OH)2 R N

Q.5 (b) Discuss the followmg
(i) Break point chlorination, -
(ii) Electrodialysis. : :
- Ans, (i) Break Point Chlorlnatlon : It involves in addition of sufﬁc1ent amount of chlorine to 0x1dtse
~ (a) Organic | matter (b) reducing substance & (c) free ammonja is raw water leaving behind mamly free
chlorme which process disinfecting action against disease producing (pathogemc bacterta) :
When the dosage is appiied chlonne to water rich in organic compound or ammonia is gradually in-
_ creased, the results obtained can be deprcted graphically in which appearance of following four stage occur :
. The addition of chiorine at the tip or break called break point chlorination. This indicates the point at
" which free residual chlorine begins to appear. Usually all tastes, odours disappear at break point, resulting in
appearance of water free from bad taste & odours. Moreover, because of highly persistent & powerful disinfec-
tion possessed by available free chlorine any: type of pathogenic orgamsm present in water are destroyed '
thereby making drsmfecnon highly efficient. , v
' (i) EIectrodtalys:s It is the method in which the i ions (ofthe salt present) are pulled out of the sait water
’by passing direct current, using electrodes & thin rigid plastic membrane pair (natural or synthetic) When B

direct electrtc current is passed through saline water, the sodium-ions’ (Na ) start movmg towards negative

pole (cathode) whrle chlorm° ions (Cl ) start 'movingvtowardsthe nositive pole (anode); through the mem-- ‘

: brane e v , S , DD r _

: As a result the concentranort of brme decreases in the central compartment whrle it increasés in two srde -

compartments Desalinated brine orpure. water'is removed from the central compartment fremtxmetotzme whxler:,

o concentrated brrne (m thesrde :compartments) is repiaced by fresh brme or sea water :
L Seawater Seawater ',., : S o B o

S L R : ca water :
@ .:‘T l R \L \L o @ Anode. -
Ccahede ] YooV e T

- Dlegative

pAT e

: ﬁtgitl\re' on 6"‘ ] ‘ -
I l [ Membrane } u Membrane | U

" Conc.brine  Pure o Conc.
water brine
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Sectwn-III

.- Q.6.(a) Discuss the mechamsm of Electrochemlcal cerrosion.

Ans. Electrochemical Corrosion (Mechanism) : This type of corroswn involves flow of electron-current
between the anodic & cathodic areas, The anodic reaction (i.e., at ancdic area) mvolves in dlssolutlon of metal
Lay correspondmg metallic ions with the hberanon of free electrons _ e ,

AL anodic area : M= M™ +ne”
On the other hand, the cathodlc reactlon consumes with either by, iieded
(a) Evolu’non of H > (b) Absorptton of oxyﬂen dependmg on the nature of corroswe env:ronment
‘(a) Evolutlon of Hydrogen Type Corrosxon occurs usually in acxdlc env1ronments Consndermg metal ltke‘
Fe the anodnc reactlon is dlssolutron of iron as ferrous icn wx’th ltberatton of electrons =
Fe — Fe?' +2¢” (OXIdatmn) et

e These electrons flow: through the metal from anode to cathode, where H* ions {of aCldlC solutlon) are
ellmmated as hydrogen gas.” ~ - - e

. 2H+j-2e —->H2T o
The overal‘ reactlon is,:

, Fe+2H+~—>Fe2++H2T ,
Thus this type of corrosxon causes "dlsplacement of hydrogen ions” fmm the acidic solution by metal

S ions. o . 3 "
(b) Absorptmn of Oxygen Rustmg of iron: m neutral aqueous solutlon of electrolytes (hke NaCl) in the,_

i’.‘-‘cepted by the dtssolved oxygen as :

"":f_‘ ,,,,_02+H20+2e ——>20H SR e S e B
The Fe2+ ions (at anode) & OH “jon (at cathode) diffuse & when they meet, ferrous hydroxxde is
precipitated. . S .

Fe?* +20H™ = Fe(OH)2

Q. 6 (b) Write shortnoteson: g
) Mlcrobtologlcal corrosion .
(i) Anodic protectlon ;

Ans. (i) Mlcroblologtcal Corrosion : The foss of materlal (metals or alloys) or its useful propertles by
- chemtcal or electrochemxcal interaction withrits env1ronment is known as corrosion.

Mlcrobrologrcal corrosion means loss i in the form of btologlcal that related to the human or hfe hvmg
\ .thmgs That kind of corrosion take place in the lxvmg thmg and a little corrosion takes place in called due to .-
. mtcro corr s:on ' ans less of t e bxologlcal corrosmn ln thxs type of corrosxon loss in the blologlcal or m the ,
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, form of botanical both are come under the mlcronbtologrcal corrosions.

(ii) Anodic Protection : It-may be pointed that metal like Ti & ferrous alloys like stainless steel cannot
afford cathodic protection, since these readily get passivated. The basic principle of anodic protection is the
growth of protective oxide surface film by application of anodic current on the metal/alioy appliance in a
suitable oxidising atmosphere The required potential for protecting the metal/alloy can be obtained from its
potential-current curve. At an appropriate predetermined applied potential values. The change in. the observed
potemlal versus changes in the current are plotted lmtral curve AB mdzcates mcrease in current thereby,

mdrcatmg the corrosron of metal/alloy at’ the anode When the current assumes crrtrcal va}ue (lcm) onset of
‘development of protectlve surface ox;de fi lm is. md'cated The potentxal { Ecm) at crmcal value of current is

: anov;m as erit;cal passwatton potential for metal/alloy Above Ecm ; aiong curve BC the current ﬂowmg drops 4

toa very smaﬂ value, eatled the passwat:on current which may be defined as the min. protective current densnty
reeded to mamtam passrvation in the metal/aﬂoy Correspondmg value of potentral is called passwauon :

potem:al ( ) At this stage min. corrosion of metal/aiioy wrﬂ take place because the latter is already ina fuﬂy ‘

: passwe state

- Passive state -

P ETTITI T TTTTT 'Ecnp T e

Actwe state - i

‘ 1y, Currem-—-——-—-ef :”_Ie"y A
: Q 7. (a) Dlseuss the mechamsm of hydrodynamlc lubncatlon u nder what condmons are greases :
preferred to lubncatmg onl . : ‘ :

: Ans. Hydrodynamic Lubrication :In thrs, the movmg/shdmg surfaccs are. separated from each other by
~athick film of fluid so {nat direct surface to surface contact & welding of junctions rarely occurs. The lubricant
film covers the lrregularrtles of sliding surfaces & forms a thick layer in between them, so that there no direct
contact between material surfaces. This consequently reduces wear. The resistance to. movement of sliding
parts is only due to internal resistance between particles of the lubricant moving over each other. Therefore the

lubricant chosen should have the min. viscosity under working conditions & at the same time, it should remain
in place & separate the surfaces. In such system, friction depends on the. wsc:)slty thxckness of the lubrtcant -
- the relative velocity & area of the movmg surfaces. The coefiicient of t‘rlctton in such cases is as low as 0.001
to 0.03. Hydrodynam1c friction occurs in the case. of a shaﬁ runmng at falr speed as: well as in well lubrlcated
,bearmg wrth not too high load. : . : : : :
o Greases have higher s shear than oxls and therefore can support much heavrer loads at lower speed They
. also do not requxre as much attermon unhke the lubrrcatmg hqmds But greases have a tendency to separate
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into-oils & soap. Grease are used :
) In situations where oil carmot remain in place due to high load, low speed, sudden jerks etc.
(i)  Inbearing & gears that works at high temperature.
(i) In situations where bearmg riceds to be sealed against entry of dust grrt or morsture because
) greases are less Tiable to contammatron by these, : :
Q.7.(b) Why addmves are used in lubrrcants Givesome example. : r v
Ans When a moving surfaces are under very high pressure ‘& speed, a hrgh local temperature is attained
& under such ‘conditions, llqurd lubricants-fail to stick & may decompose & even vapourize. To meet these:
extreme pressure’ condrtrons specral addmves -are added to mineral oil. These are called: "extreme-pressure
additive.” These additives from an metal surfaces more durable films. capable of withstanding very high loads
-& high temperature. Important additives are organic compounds having ‘active radicals or groups as chlorine
(as in‘chlorinated ester), sulphur (as in sulphurized oils) or phosphorus (as in trrcercyl) These compound react
wrth metallic surface, at prevarlmg hrgh temperature to for metalllc chloride, sulphrde or phosphrde
Q 7.(c) Define vrseosrty Indéx and Sapoml‘icatron value. , -
“Ans, Vlscosny lndex Viscosity of liquids decreases wrth increasing temperature & consequently, the
lubricating oil becomes thinner as the operatmg temperature increases. Hence viscosity of good lubrrcatmg oil -
v ‘should not change much with change in: temperature,so that it can be used continuously under varying -

" conditions of temperature ‘The tate-at which thevrscosrty of an oil changes with temperature ismeasured by.an
- arbitrary scale, known as vrscosrty index. If viscosity of an orl falls rapldly as temperature is-raised, it has low -
viscosity index. . . '

Sapomﬁcatron Value: Itis the arnount of mrllrgrams of KOH required to sapomfy 1gofoil. Mmeral oildo
not saponify at all, but vegetable & animal oils-do, Consequently this test help us to ascertain whether oil under
: reference is ammal & vegetable orl or mmeral ord compounded oil contammg mmeral & vegetable orl

Q 8 (a) Drseuss the effect of st t:ure on propertres:of polymer. _’ o

(r) Strength ln stratght & branched cham polymers the mdwrdual chams are held together by weak o
mtermolecular forces of. attractrorr the strength of which increases with the cham-length or molecular werght o
"'Such polymer exhlbrt mechanical strength orily: when cham length is greater than 150 to 200 atoms in'a line, -
" Polymers.of Tow molecular~werghts are quite Soft & gummy, but: they are; brrttle rmpact at tow temperature On
the other hand, higher chain polymers are tougher & more heat resistant. S :

(ii) Plastic Deformatron 1tis found i in materials known as thermoplastrc whose structure i$ deformed to
,plastlc stage on application of heat or pressure or both. This property of such materrals has been used during
processing them into desired-shape articles. Since the secondary intermoléecular forces are: weaker than prrmary
covalent forces within them, therefore permanent deformatron occurs-as slrppage _ : '

(iii) Physical State of Polymers Relative arrangement of the polymers with respect to each other may’
result in an amorphous or crystalline state of polymer An amorphous state is characterized by: completely
random arrangement of molecules; while a crystalline consist of definite crystallme region (called crystallite)
embedded in an amorphous random matrix. Polymers with a long repeating unit or with a low degree of
symmetry do not crystallize easily & therefore generally form- amorphous structures.

Q. 8. (b) What are silicones and how are they prepared? Discuss the rmportant propertres and uses. -

Ans Silicones : Srlrcones resms contam alternate srhcon—oxygen structure whtch has orgamc radrcals
_attached to srhcbn atom S . R R
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Preparatlon Reactmg srl!»on \vlth alkyl hahde or srlrcon halxde wrth Grlgnard reagent

CH3CI+S: = cngsm:g (CH3)251C12

SiCly + CH3MgCl - (CH3)3SIC3 (CH3)4 Si o
Tetrach!orrde Slhcon Methxl Organo -silicon chlonde
magnesmm . :
(Gngnard redgent)
‘The reactlon product (amixture of different organo silicon chloride) is fractionally distilled to get different
organo-silicon chlorides, which are then polymerized by carefully controlled hydrolysis.
' (l) Dlmethyl-Slhcon chhlorlde Iti is bifunctional & can yleld very long chain polymers

e
, o CH; = 1  CHy
¢ . . - -H,0 |
‘ | o Hydrolysis HO—Si—OHl —=> | o
B i prrwr N R S
+H,0:-HCL 1, :
i‘ 2 . CH ! o CH,
€ nstabl o7
SRES : Unstable .
S CH; co CH3 ~ CH; CHy © ‘
“Polymerisation - l : S I : { ] ;
; Slz i O Or : Sli O8I — O Sl, e ¥ 5
CHy CHy . CHy ~ CHjy

Dimethyl silicon polymer
v (silicon rubber)

(n) Trlmethyl srhcon chlonde is monofunctxonal & hﬁncc a chaln stopper Thrs is therefore used in
propomons to-limit the cham length A : '

LCHy s LHz "',(?Hé." o

’?CH} ‘~i5rl—C1 . _‘?HC"I- XS CHz’“ Sli _OH ——-——->CH3§;, ........ O—“S'! __(H% ;
CH; oy e CH} R
Tnmethvl SR _Unstable [ N

: smcon chlonde

(m) Monomethyl sﬂ icon chlorrde is tnfunctxonal & gwes cross lmked to the f' nal polymer lts propo
used in pofymerlsatron determme the amount of Cross- !mkmg that can be obtamed B
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S : ~ l : ik. HH O l : Polymensatmn e
**:,_.;ch—sl__.CI—-;——? CH;—~?1—-—OH —_— 0*9*‘“0-.. e
o OH - 4 ﬂ ? ? ':C|H3~;i*
’Unstable ol .';CHS;sg_eo;,Sif—0~Si~»-
0o 0

b
O8O SISO

CHy cHy O

., - Cross-linked polymer

. Charactenstics of Silicons :
/ (1) Dependmg on the proportion of various alkyl silicon halides used during thelr preparanon sﬂ:cons
~may be liquid, viscous liquid, semisolid, rubbér like & solid. ' '
(n) Because of silicon-oxygen lmks they exhibits outstanding stability at hlgh temperature, good water-
resistance, good oxidation stablhty but their chemical resistance generally lower than that of plastic.
Q. 9. (a) Discuss the principle and working of a spectra photometer.
Ans. Principle. of Photoelectron Spectrometer When a photon ionizes a sample the energy is con-

served i.e., the energy of incident photon (*- hv) ‘must be,

= lonization energy (i) of the samplenﬁfL Kinetic energy of photoelectl*on ejected.’
el L hv=1+—m.v
ie. y _ ‘ S M

——

 This basw equanon however can be refined in two ways ST -
(HA photoelectron may ongmate from ranber of different orbitals & each one reqmres a different energy.
Consequently, a series of. different kmenc energles of the photoelectrons will be obtained each one sausfymg '

theequatxon RN I I SRR

et ‘Ah’Vi‘=‘11t-—m V2‘ R : :

Whele I is 1omsat1<>n energy ""or ejectlon of an elertron from an orblta: . Thus by measunng the ‘
kmetrt: energles of the photoelectr@ns& knowmg v (ﬁ'equency) employed various lomzatien energles can be _
determmed el e B ,

: = (ii) The ejectlon of an electron may leave anionina v1bratlonally exc:ted state. E\ndentl\ entire excess.
energy of the photon does not dppear as l\metlc energy of the photoelectron & hence
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-

‘ anere E = Energv used 0 excne the ions mto vxbra’uon

Workmg It consist of source of i aomzmg rad;anon such as helmm dlscharge lamp for UPs & an XPs an -

= electrostanc ana]yzer & an electron detector. The kmetlc energy of the ejected photoelectrons are ‘measured.

- using dn electrostatic deflector which produce different deﬂectlen in the paths.of. photoelectrons as they { paS§

. between ‘the charged plates. As the field strength is increased, electrons of different speedc (orkinetic ener--
gies) reach the detector. Consequently, the electron flux can be- recorded & plotted agamst kinetic energy to
obtain the. photoe!ectron spectrum. :

Q 9. (b) What is the |mportance of Fmger Prmt reglon inIRS pectroscopy"

Ans. Finger Print. Regmn The region below 1500cm ™! is very useful for estabhshmg the ldentlty of a-

: 'compound Two identical cvmpounds ander elmllar conditions and is same medxum d:ffer intheir IR spectra in
the reﬂlon below i()(nm Vs, '

() Rich in man absorpnon caused by bcnomo vibrations. ,
_ (i) Rich in many absorptions resulting from the stretching vibrations C-C, C-0O and C—N bonds

(iii) Rich in absorption bands and shoulder's became the number of bending vibrations are usually more
than the number of strntchmg vibration. . :

[t is called finger-print region, analogous to DNA in human being.
Q 9, (c) Discuss Chromophore and Auxochrome. o

. Chromophores : The part of ‘molecule having n or n electrons is essermal[y responsible for
abaorptnon & these fragments are known as chromophores :

Simple Chromophores: .

P

, C=C,-C=C-, <C=N,-N=N-, -C=0 ' o
'Undergos 7 —» * transitions in the short wavelength reglons of ultraviolet radiations. o

. Auxochromes : Polar oroup such as —OH OR, NF;,_ , aSH & —X (halogen) having unshared pa!r of

electrons & may show absorption above 190 nm. Such groupings are called auxochromes when conjugated
with chromophores since thev modrt\ the posmon of’ absorptron band reianve to that of parent chromophoreé
, alone - S
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