B. Tech

F1rst Semester Examlnatron Dec —2009
Engmeermg Chemlstry (CH-101- F)

Note Questzon one is compulsorv All questions carry equal marks Answer f ve quest!ons in total,
Arrempl at least one-questions from Sections.. I, I, HL& TV,

'Q. 1. (a) Define triple point of water system:. - : - -
_ Ans. The point in phase d1agram of water system at which all three phases ex1st called the triple point of
’ water system AR , . .
The temperature and pressure of water-at this pomt are 0. OO75°C & 4.5 8 nm respectlvely
Q 1. (b) Whatis a promotor" Canit alone act as:a eatalyst" :

“Ans. Promotor : Action of promotors 15 explarned by assuming that a loose compound is formed between
“the catalyst and the promotor which | possesses an mcreased absorptron capacity than the pure catalyst only

Q.1. (c) Whatare the salts responstble for temporary and i:ermanent hardness of water? -

Ans. Salt responsible for temporary hardness are bicatbonates of C Ca&k Mg and other heavy metals :
k Salt responsible for permanent hardness are chlorrde & sulphate of Ca & l\/I&Y

Q. 1. (d) Define co-ogulation. - S

Ans. The phenomenon of ehangmﬂ colhodal state to. a suspended state is known as co- ogulatron

Ty

) Q 1. (e) What is the effect of CO 20n electrochemrcal corrosron"

Auns. Corrosron by CO, the extent of corrosive effect depends mamly on thechemlcal afﬁmty between
_the metal and gas involved. LA : o B F
QLD Explain flash & fire point of lubrrcants ' ' LA

_-Ans.Flash and fire pomts isthe. lowest temperature at whrch the. 011 lubrrcant gives offenough vapors that
wmte lor a movement when atiny ﬂame is brought near it whlle fire pomt is lowest temperature at which vapor
ot ~,burns ‘ . o

Q 1.(2) Defme fu;lcnonahty e ,
Ans The number of bondmc sites presents m a monomer is: known as 1ts ﬁmctronahty
’ ' -r_ CH2—CH2 :
When double bond break to-active sites form hence it is brfunctronal monomer
- Q.1.(h) Define thermeplastic polymer and give two examples.

Ans. Fhermoplastic are the polymers which gets soften on heatlng and harded on coolmg wrthout or with -
very little ‘change in their propertres N

E.g.,Nylon6, 6, PVC :

‘ Q. 1. (i) What is the dlfference between atomlc & molecular spectra" s
Ans. Atomic Spectra : A'line spectrum is obtained when the substance in atomic form.
Molecular Spectra : A band spectrum that is sepdrated by dark spaces ' o
Q.1.¢) What fmger print region in IR spectroscopy? . -

i

Ans. The regron below 1500cm™~! inIR spectroscopy is called finger print region.
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Sectwn—l ,
Q.2 (a) What do youneaﬂ by congruent meltmg pgms" Disscass Zr;-Mg syatem in detail,

‘Ans. Congruent Melting Point : Compozmds thCh meits sharply ata constant temperature into a liquid
of same composition as the solid js said to possess a conuruem ‘meiting pomt ‘ '

lf it mdts s‘xarply ata constant temperature mto a liquid, havmg the same compos'tion asthat sohd

700 - . - . o
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Q.2.(b} Determme the number of cenponem, number of phases and ﬁegree af freedom in: follﬂwmg '
-equilibrigm: < S . , ) ‘

U] Noﬁ INO4(g)

w/&

,...

© N O e NHy )+ HCL Py =P

i) HO() emmHO)
@) 'uFe{s)-l;’HaO(s) =0 FeO( )+ni(‘s).' |

~ Ans (i) Ny 04 . ZNOZ(g)
Number component = i Degre\, of freedom =

Number 6f Phase =1
C=1,P=1,F= 2

(“) NH4 (Cl ey NHS&S) + I‘({C)l PI\H6 = PHCI

NH4(:1(S) ,E.===_-NH3( )THCI( ) when Pnu; = Prcy
< C=1,P=2,F=1 A L
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(i) Hy0(s) e H,0(1) :
C=1,P=2/F=1
 (iv) Fe[s) +H20(s) — FeO(s) +H,(s)
Fe(s) +Hy0( (s) = FeO(s) + HZS(S)
. Q. 3. (a) What is meant by catalysns" Discuss the general chqracterxstle of a cata!yst
- Ans. Catalysls The phenomenon of mcrease the rate of reaction wrth the help of catalyst is known as
eat:tlyms . < . S
Genera! Characienstzc of Catalyst :
0] Catalyst rema:hs unehanoecl in amount and chemical eomposmon at: the end ot reactron
(n) Only a'small quantrty of catalyst is needed. -
' - (iti) Thie caralyst does not alter the posmon of eqmllbnum m areverse reactxon
(rv) Catalyst does not initiate the reaction. '
V) Catalystis specific in its nature. A
- (vi) Catalyst cannat alter the nature of the products of the reactmn
(vii) 'A catalyst is porsoned by certain substances. .. : ,
Q.3 (b) Describe the adsorptzon theory of heterogencous cataiysxs With smtable example o

Ans. A;isorption or contact theory was postulated by faraday \1883) and received by many others It
=xplams the actions of heterogenous catalysxs According to it, o - '

(i) - The surface of tbe solid catalyst possesses some: isolated active spots. -

(i) Due to thes¢ free unsatisfied valency forces on catalyst surface, the molecules of the Oaseous‘ '
reactants get adsorbed.

(iii) - Adsorbed moleculesreact due to their closed proxrmlty, formmg producrs E

(iv) The chemical actlon is accelerated oi account of increased conccntratlon of reactmg substances on. -
"~ --the surface of the SOlid catalysr and no definite intermediate compound formatlon takes places

_ —~M —M —M=—

mETE —Z—z—

(v) The forces which keep the molecules of the reactants Intact with catalyst also attract the reactmg ;
molecules. Th destorted molecules of the catalyst being under more stram and more reactlve '

. : Section-II )
Q. 4 (a) Discuss prmclple and procedure of EDTA method for determination of hardness

- Ans Prmclple EDTA isa hexadentate lxgands and bmds the hardness causing metal ions: Ca2+ o
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p s
“

Mg

1o give very stable chelate coloi_lr complex.
Therefore, the determination of hardness by this method s known as complexometric titration.

ST e . H, C——¥—KH o, LOO- L

v When EBT mdlcator is added toa sample of hard water at PH = 10; «1t gl\fes wme red colour complex whlch

is tltrated thh standard EDTA solutlon which combme Wltl’l Ca and Mg2+ o forn a stable complex and ,

‘ -emhreme black T i is lxberated whxch has blue colour, ™ -

. Therefo:e at end pomt wme red colour is changed mto blue colour R

o "o Cal*-
Mg** 7] NH 4CI+NH4OH ' SRS
o |+BBT ~ +EBT. - :
a2t - PH—lO ': oMy i
‘ ST - I Winered o =
S o |EpmA C '
. R C'a’Zf - .
| "~EDTA+EBT |
':_.Mg,2+ " Sgable  Indicator L

complex Ui free
Pmcedure h% arlous steps are mvolved m procedure L ' ) ‘
: Step 1:Standa rdlsatlon of EDTA Solutlon 50mi standard hard water (SHWf in comcal then 10 ml buffer .
solutlon & ’Z, =3 drop of EBT ‘wine red colour then t1trate thh EDTA upto wine red to blue colour appear

s _Let Vl ml of. EDTA solutlon used

' Step II Determmatnon of total Hardness
50 ml hard water sample +10 mi buffer +2 drop EBT e
W inered. > T1trate w1th EDTA = Upto blue colour

Let V2 ISNL of EDTA solutxon used.

Step II1 : De“ermmatnon of permanerit hardness Let V3 ml of EDT solutlon used in case of bo1led water.

‘Calculation‘: Total hardness = Vl‘ x 1000 ppm.
Permanent hardness = '\“/}— X,IOOO ppm :
= (v V3
Temporary hardness —2——2.1x 1000 ppm

. : S R e . V] o
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Q.4 (b) 100 mi of water sample requires 20 ml of N/50 HZSO 4 for neutrahzatlon to phenolphthalem'
" wend pomt and. anothpr 25 ml is reqmred for complete neutrahsahon Caiculate the type and amount of

alkalinity. :
Ans. At phenalphtﬁalem end/pomt
ey Volume of water sample
S Volume of acid used
. Water Vsacid.

Ny x100= %30
RO R

=100ml
- =20ml(Aml)

,Nivl =

N2V,

20

1505100
Strength (rm‘terms ef C4C03) A W—OEXSOgm, i :
S LT ;20 g
. \ in alkalini m/l=——x1000mg/]
ki.)hen‘ai’phflsalem’aﬂcallmxty B "0 Og 100 2
* —20()ppm - ' _
© . Atmethyl orange end pomt (Volume of Acidin methyl orange case is B ml) '
" Volume of Acad used £(A+B) ‘
. NVl N2V2~ :
' ' NIXIOO—r—x(Ai-B) |
N foo:é—’ 20425)
e ,e»sox_;(, , )
- 100x50-- | N
e E ‘45 . ‘ .
- S=Nj xEgy ———x50g/
' “',X_Caco3 100x50 fgp .
45
505 1000 o
= T00x50 <0 1000ppm
=450 ppm. -

] 'Q. 4. (c) Write shortnoteon:
(i) Phosphate conditioning,
(n) Carbonate condltlomng

Ans. (i) Phosphate Condmomng In high pressure b01Iers scale formatlon can be avmded by addmg"‘~
phosphaie, which reacts with hardness of water forming non-adherent and easily removable soft sludge of
calcium and magnesium phosphates which: can removed by blow-down operation, e.g. :

¥
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3C3.C‘12 +2Na3PO4 -—) Ca3.(PO4) +6NaC1

(i) Carbonate Condltlomng In low pressure boiler'’s scale formatron can be avoided by addmg bodlum
carbonate to boiler water, when CaSO4 is converted into calcium carbonate in equihbrlum

CaS0j4 +NayCO;3 =CaCO;3 +Na,SOy. B L A
Q 5 (a) What are naturzal and synthetic zeolites? Explam the zeolite process for softenmg of hard water.

- Ans. Zeolite are hydrated sodium alumino silicates capable of exchangmg it sodium wrth the hardness
pr oduc,mg cauon in water, The formuld of zeolite is S

. N320A1203 XSIOZ YH20

N

x=2-10
) y= =2-6 ‘
\Iat\u al Zeohtes These are amorphous and non-porous m naiure they are derlved from green sands by

- washing, heating and treatmg with NaOH. ‘ .
e g., Natrolite Nap0.Al,05 4Sr02_2H20

) Synthem Zeolites : "These are porous and gel structured symhetlc zeohtes are prepared by heatmg ‘
tooether solutions of - : . - : .
(@) Sodium si ncate alummxum sulphate & sodium. alummate
(b) - China clay, feldspar and soda ash. v :
Process hard water is percolated at a definite rate through.the bed of zeolites housed ina cylmdrical unit.

The hardness causing Ca2+ & Mc2+ jons are retained by zeolites as CaZ & MgZ respectlvely out pomt water

contains sodium salts after sometime bed get exhausted.
At this stage the Supply of hard water is stopped and regeneratron is carrred out.

Hard water  ——>

- Injector—-3

” = '_ ’:‘;,—Gravel
* Storage - . T T e
~ tank m : P
-—-4 To smk :
————————— . . \\~ ™ = .
S T A A 5 Softwater outlet " -

' Zeolite Sofiner. f_
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Thus, soﬂemng b\/ zeohtes mvo}ved alternafe cvrles of seﬁenmg run and regeneratron The regeneratzon
step comprises. :

1. Baekwashing

2. Brining . :

3. Rinsing before reuse.
_:The soft water thus obtained has hardness less than 30 ppm. . S .
Q. 5 (b)Wrateshortnoteun' : o E . : » ,f
(i) Mned Bed demmerahzatmn c ’ : ‘ R
: (u) Reverse osmosis.

Ans. (i) Mixed Bed Demineralization : It consrsts of an intimate mlxture of strongly ac;drc cation ex-
changer and strongly basic anion exchanger with a cylindrical net. When hard water is passed through this bed
it encounters-a number of times cation and anion exchangers altematl\fely Consequenﬂy the net effect is
equivalent to'passing hardwater through a series of several cation and anion exchangers “The out oomg water .
has the residual hardness 01 ppm, therefore this method is very effectrve o ~

(i) Reverse Osmosis ; The flow of solvent but not the solute from a region of low concentratlon to hwh '
concentrancﬂ when thet mo solutions of r‘rfferent concentra*rons are separated by a semlpermeable mem’or ane
is kmwn as 0smosis. ‘

The hvdzasfarrc pressm e (PY whrcb must be appued to the so‘utmn of hrgher concentratron in order to Just
prevent the phenomenon of osmosrs L - o . -

If a hydrostatic pressure in-excess of osmotic pressure is apphed to the hlbher concent ratlon Srde the
flow of selvem gets reversed and this process is known as reverse ‘osmosis.

Sectren—III

Q 6. (a) Defme the term corroszon and discuss the factor that effeet corrosion.

Ans. Corrosion : Any pr ocess of deterloratlow and consequent loss cfa  solid metallicmaterial through an
. unwanted chemical or electmchemrcal attack by its env:ronmem startmg at 1ts surface is called cotrosion.
Factors that Effect Corrosion : . T '
. (a) Nature of the Metal : Ea : -
i) Position on galvanic series ' ‘
(i) Over voltage -~ (
~ (i) - ‘Relative areas of the anodic and cathodrc parts
-~ (iv) Purity of metal -
{v) Physrcal state of metal

(viy Nature of surface filny-

‘(Vii) "Passive chargcter metal. o ' ‘ A
(b)Natureoft eCorrodngnvxmnmemi; R - : S S
(i)  Temperature A - v . , o

() Humidity ofair ..~ R .
- (i) Presence ofimpurities .. - . - '
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(iv)- Influence of pH =~
(v) Presence ﬂf suspended particle.
Q.6.(b) Dlscues the followmg ‘
' _(I)Sml corrosion,
(i) Sacrificial anodic protecnon
) Ans 0] Soil Corrosion : The corrosweness of a soil depende upon :
(® 'Its acidity | ‘
(ii) - Degree ofacceleration
" (iii) Electrical conductiv‘ity
‘ (ii/) Its mmstureand salts L ST S s S
W Soxltexture.. S L PR ’
: Accordmgto partxue size, smlsare clasmﬁed as: -+ . - JEPE T R T
(a) Gravelly or sandy soils’ S ‘ ot
N lb) Water-logged ‘soils

\(c) Intermedlate character soils.

- (i) Sacrificial Anodic Protectmn In thas method the metallic structure is connectedb'v awire toamore
~ anodic metal so that ali the corrosion is concentrated at this more active metal. The more active metal its self
gets corroded slowly. Whlle the parents s’rrucmre 15 pmtec‘red THe more a ctive metal so-empl oyed is called
Vcacnf cial anode. ) T - ' C

Q.7.(a) What are greases" Mentmn the;r uses

Ans, Lubrxcatmg grease isa semi-solid; consisting ofa soap dzspersed tbroughout a hqmd lubz lcatmg cxi
The liquid lubricant may bé petrolium oil or even a synthetical oil. , :

Greases dre prepared by sapomﬁcatlon of fat fellowed by addmg hot lubrzcatmg oil whlle under ag!tatmﬂ
- Greases are used - '

(1) ‘In situation where oi! cannot be remai|1e11 3y

(n) . Bearing and ; Uealr works on high femperature

(i), Bearmc needs to be sealéd agamst dust. -

Q.. 7. (b) Defme and explam the term emulsion. Why grap!me and M052 are prefemd as sohd lubri
;;cant" o , : :
Ans Emulsmn i -An emuisxon is two-phase system conswtmg of a faxr]y coarse depersmn o-f twc
y lmmlscxble liquids; the one bemg dispersed as fine droplets in the other,- : ’

, (a) Graphlte It is the most w ndely used of all solid lubncants Ttis very soapy to touch non-mﬂammable’
: ‘and not oxided in air below 375°C. In the abscn ce of air can use upto very much hlgher temperaaure R

(b) Molybdenum Dgsulphlde It Possesses very low coefficient of fnctxon and is. stable in air upto 400°C. ‘
s f' e powder may be sprmkled on surfaces shdmg at blgh veiocwty Ttis used along solvents and grease';

o Q.7.(0) Define the term lubncatxon and iubncants" ‘Whatare dszerent type of lubncants" Dlscuss the
basic prmclp!e of lubricants. : - : ;

Ans. Lubrication and Lubrlcants Any substance introduced between two movmt/shdxrg surfaces with
a.view to reduce the frlctlonal resistance. between them is known as a lubricant.
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Thu main purpose of a lubvlcant isto keep the shdmg/movmg su*'fa,ces apart. So that frictional resistance
“and cousequent destructlon of materxa] js. minimised by mtrodvct‘on of lubncants in between them called
- Jubtication, : : -

}. Lubricating oils
o Semi- sohd !ubrtcant

. Solid !ubncants ,

T FL2 'rw

Synthetxc lubricants.

Prmclples of Lubrlcants Friction caused to lot of wedr and tear. Large amount of heat d1551pated lossof
cﬂ" iciency of machine. Moreover of moving parts get hot up, damaged even sometlmes results in selzure

. Section-1V 7
Q.8. (a) What are elastomer" Givepreparatlon, properties and apphcatlon of
(i) GR-S Lo B i . , o
Gi) GR-NRubber. , o SR . .

Ans. The group of polymers e\hlbxtmg high degree of elasticity, strefchno at least twice of thelr ongmal
lu1 gth under the action of tensile force and recover their dimensions aﬁer the removal of the applied force just -
“like rubber, are known as clastomer. g

(9 GR~S is the styrene ~butadiene rubber p*eparatlon -

nCH, = CH2 CH = CH2+nCH2—CH

-Lo-po!yme%lzatlon @

=L —CHy~ CH=CH-CH; -CH, =~ CH-}—
. . ’ n

Propertles
Hwh load bearmc,x:apamty
ngh abrasmn resistance.

,UJ l\) '-—-u

Low ovygen and ozone resisténce
J, Swell mmlsandselvems R Rl g
Apphcatmns » L , 7 . o ’
“1." Shoe soles & footwear component&
2. Floortxles )
3w rre&cable Vi,nbsu'[ati.éns; -
-~ 4. Motor tvpe = ' S
(i) GR-N: THis is also known as Buna-N-Rubber v s
Preparation : Itis prepared by the copolvmenzatton of butadlene and acr)lomfnle
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- nCH, ;CHZ;‘CH =CH2 +1CH, = CH

S CN -

- ~f-—CH, ~CH=CH-CH, ~CH, ~CH-}—

Propertxes .
L Iis resistant to heat o
2. Ithas Qood abrasion resxstance
3. ltisless resnstance than natural rubber
. Applicatmm P ’ "
1. Automobile parts.
T2 Coinveyer belts. '
3 High alnfude aircraft.
4 Prmtmg rollers

S e

|
. CN

Q.8 (b) Write detailed note on bmdegradatsovx of polymer

Amns. A process in"which the degradation of polymer resuits from the action of natura!lv occurrmg ;

mlcx oorganism such as bactena fungi and algae.

It is reversible process charactenzed bya !oss of px opemes th1s is because of the- change in the structu:e .

“of polymer by the action of microorganism.

Polymers having molecular weight Jess than 9000 are generally degradate by bacteria. Such polymers
convert into. dust-by micro orgamsm A good b!odegradable polymer should,not produce har"nﬁﬂ or toxxc :

" pr oducts )
‘Parameters Natural Biodeg‘radable = o Synthetéc bidegradable
- ~ polymers. - polymers e
(i) Source . - Derivatives of plants - Petrochemicalsor -
- ‘iaggicult‘t\lr,e based
S , _products.
(i) Example : (a)'Polysaccharides

polysacchandes
Starch ce!luiese i
w.(b) Polye ter ;

: ,(c) Protems e.g., wool
S sifi, gelat*n

Jeg., poly‘;ydmxy alkanaaks '

“(a).Polyvinyl Alcohols -

(b) Polyviny! esters

’ 7c Polyamide estéré

T hese pmymers are in general expensive,.emit green house Gaces/toxm gases ané *%y Bave adverss '

" effe tect onenvironment ,t_herefore future biodegradable pctymer must overcome all such physical problems.
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Q. 9, {a) Discuss the principle and working of 2 lame photemeter.

Ans. Principle of Flame Photometer : Flame photometer is an absorption meter whrch empioys a much
narrower bond and wavelength as produced by a mono-chromotor such an instrument can be made to operate
i the ultraviolet, visible and infrared regions, using suitable source of radiant energy.

All forms of absorption instruments have the following features are common :
) Source ofelectr omacnenc radiation.
(i) . Inten51ty control by variant slit.
(i) Wavelength control by using color ﬁlter
~(iv) Sample holder such as test tube cuvette, ce.l etc.
(v) Sample form such as gas.
: (vi) Receptor
(vn) Signal indicator.
Q.9.(b) Explain the prmcnpie of UV, Spectroscopy

- Ans. Principle of UV, Spectroscgpy [SAYS spectroscopy is also knowx1 as. electv onic spectro.scnpy
because it involves the transition of electron(s) within a molecule or ion from alower to hlg‘ler eicctmmc energy
level: : ’

The energy required for this transition depends upon the energy difference between two energy levels.
. Let after absorbing U.V. radiation of frequency V' electron excited from ground state to executed state.

E’ -~ Eo, 7=hV ’
Exc.state.  Gr,state
. &
' he »
E; - EO =—
A

Electron from lower energy level Eg J——) Electron in h'ghel energy level Eq .
) Transmon

: Absorptlon Spectra
In 0roxmd state electrons are essentmllv panred

- If the transition of electron from ground state to excited state in such a way that the spin of electron are
- paired it isknown as excited singlet state or.on other hand if the electron have parallel spinitis known asexc lted
' mplet state.
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R e Excite e Fxcnedtrlplet": s
'N, B R state Lo ster Lo
G-State b' ‘ SRR
Q: 9. (¢) Write short note on TGA.
Ans. TGA:
Thermocouple > Ampﬁ’ﬁef RN X-y
) e : , : , SRR - Tecorder
fce bath : ‘ | l > Thermobalance
. e — _
| Sample | I Environment ,
R e : “control equipment -
Microprocessor
controlled
power source

Involving in recording continuously the mass.of the sample as its temperature is increased Imearly from
_ ambient to a high 1200°C.

'1 ‘he following are the physncal and chemlcal changes
O Vaporization of moisture
(i) . Dehydration of the substance -
(i) »Decbmpbsitibn T '
() Dissociation =
V) Combmatxon
S i) - Oxxdatxon of the substance
(i) Reducnon of the substance
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