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APPLIED CHEMISTRY

Course Objectives

e Importance of usage of plastics in household appliances and composites (FRP) in aerospace and
automotive industries.

e Outline the basics for the construction of electrochemical cells, batteries and fuel cells.
Understand the mechanism of corrosion and how it can be prevented.

e Explain the preparation of semiconductors and nanomaterials, engineering applications of
nanomaterials, superconductors and liquid crystals.

e Recall the increase in demand for power and hence alternative sources of power are studied due
to depleting sources of fossil fuels. Advanced instrumental techniques are introduced.

e QOutline the basics of computational chemistry and molecular switches

UNIT I: POLYMER TECHNOLOGY 8 hrs
Polymerisation:- Introduction, methods of polymerization (emulsion and suspension), mechanical
properties.

Plastics: Compounding, fabrication (compression, injection, blown film and extrusion), preparation,
properties and applications (PVC, polycarbonates and Bakelite), mention some examples of plastic
materials used in electronic gadgets, recycling of e-plastic waste (waste to wealth).
Elastomers:- Introduction, preparation, properties and applications (Buna S, thiokol and polyurethanes).
Composite materials: Fiber reinforced plastics, conducting polymers, biodegradable polymers,
biopolymers, biomedical polymers.
Course Outcomes: At the end of this unit, the students will be able to

e Analyze the different types of composite plastic materials and interpret the mechanism of

conduction in conducting polymers.

UNIT II: ELECTROCHEMICAL CELLS AND CORROSION 10 hrs

Single electrode potential, electrochemical series and uses of series, standard hydrogen electrode, calomel
electrode, construction of glass electrode, batteries (Dry cell, Li ion battery and zinc air cells), fuel cells
(H2-O2, CH30OH-0O>, phosphoric acid and molten carbonate).

Corrosion:-Definition, theories of corrosion (chemical and electrochemical), galvanic corrosion,
differential aeration corrosion, stress corrosion, galvanic series, factors influencing rate of corrosion,
corrosion control (proper designing and cathodic protection), Protective coatings (surface preparation,
cathodic coatings, anodic coatings, electroplating and electroless plating [nickel]), Paints (constituents,
functions and special paints).

Course Outcomes: At the end of this unit, the students will be able to
e Utilize the theory of construction of electrodes, batteries and fuel cells in redesigning new
engineering products and categorize the reasons for corrosion and study methods to control
corrosion.
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UNIT Ill: MATERIAL CHEMISTRY 10 hrs
Part | : Non-elemental semiconducting materials:- Stoichiometric, controlled valency & chalcogen
photo/semiconductors-preparation of semiconductors (distillation, zone refining, Czochralski crystal
pulling, epitaxy, diffusion, ion implantation) - Semiconductor devices (p-n junction diode as rectifier,
junction transistor).
Insulators & magnetic materials: electrical insulators-ferro and ferri magnetism-Hall effect and its
applications.
Part Il: Nano materials:- Introduction, sol-gel method, characterization by (Brunauer Emmet Teller
[BET]), (scanning electron microscopy [SEM]) and (transmission electron microscopy [TEM]),
applications of graphene and fullerenes, carbon nanotubes (types, preparation and applications)
Liquid crystals:- Introduction-types-applications.
Super conductors:-Type I, Type lI-characteristics and applications
Course Outcomes: At the end of this unit, the students will be able to

e Synthesize nanomaterials for modern advances of engineering technology.

e Summarize the preparation of semiconductors; analyze the applications of liquid crystals and

superconductors.

UNIT IV: SPECTROSCOPIC TECHNIQUES & NON-CONVENTIONAL ENERGY SOURCES
10 hrs
Part A: SPECTROSCOPIC TECHNIQUES
Electromagnetic spectrum-UV (laws of absorption, instrumentation, theory of electronic spectroscopy,
Frank-condon principle, chromophores and auxochromes, intensity shifts, applications), FT-IR
[instrumentation and differentiation of sp, sp?, sp® and IR stretching of functional groups (alcohols,
carbonyls, amines) applications], magnetic resonance imaging and CT scan (procedure & applications).
Part B: NON-CONVENTIONAL ENERGY SOURCES
Design, working, schematic diagram, advantages and disadvantages of photovoltaic cell, hydropower,
geothermal power, tidal and wave power, ocean thermal energy conversion.
Course Outcomes: At the end of this unit, the students will be able to

e Analyze the principles of different analytical instruments and their applications.

e Design models for energy by different natural sources.

UNIT V: ADVANCED CONCEPTS/TOPICS IN CHEMISTRY 8 hrs
Computational chemistry: Introduction to computational chemistry, molecular modelling and docking
studies

Molecular switches: characteristics of molecular motors and machines, Rotaxanes and Catenanes as
artificial molecular machines, prototypes — linear motions in rotaxanes, an acid-base controlled molecular
shuttle, a molecular elevator, an autonomous light-powered molecular motor

Course Outcomes: At the end of this unit, the students will be able to
o Obtain the knowledge of computational chemistry and molecular machines

Text Books:
1. P.C. Jain and M. Jain “Engineering Chemistry”, 15/e, Dhanpat Rai & Sons, Delhi, (Latest
edition).
2. Shikha Agarwal, “Engineering Chemistry”, Cambridge University Press, New Delhi, (2019).

w

S.S. Dara, “A Textbook of Engineering Chemistry”, S.Chand & Co, (2010).
4. Shashi Chawla, “Engineering Chemistry”, Dhanpat Rai Publicating Co. (Latest edition).
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Reference Books:
1. K. Sesha Maheshwaramma and Mridula Chugh, “Engineering Chemistry”, Pearson India Edn.
2. 0.G. Palana, “Engineering Chemistry”, Tata McGraw Hill Education Private Limited, (2009).
3. CNR Rao and JM Honig (Eds) “Preparation and characterization of materials” Academic press,
New York (latest edition)
4. B. S. Murthy, P. Shankar and others, “Textbook of Nanoscience and Nanotechnology”, University
press (latest edition)



S.NO | Topic Name of The Topic Methodology | No. Of
No. to be Periods
Adopted Required

UNIT-1 POLYMER TECHNOLOGY

1 1 Polymerisation:- Introduction, methods of polymerization | Chalk&Talk 1

2 1 Emulsion and suspension Polymerization Chalk&Talk 1

3 1 Mechanical properties of Polymers Chalk&Talk 1

4 1 Plastics: Compounding, fabrication Chalk&Talk 1

5 1 compression, injection moulding Chalk&Talk 1

6 1 blown film and extrusion Chalk&Talk 1

7 1 preparation, properties and applications (PVC, Chalk&Talk 1
polycarbonates and Bakelite)

8 1 plastic materials used in electronic gadgets Chalk&Talk 1

9 1 recycling of e-plastic waste Chalk&Talk 1

10 1 Elastomers:- Introduction, preparation, properties and Chalk&Talk 2
applications (Buna S, Thiokol and polyurethanes

11 1 Composite materials: Fiber reinforced plastics, Chalk&Talk 3
conducting polymers, biodegradable polymers,
biopolymers, biomedical polymers

12 1 PPT PPT 1

13 1 Assignment-1 1
UNIT-1l ELECTROCHEMICAL CELLS &
CORROSION

14 2 Single electrode potential, electrochemical series and uses | Chalk&Talk 1
of series

15 2 standard hydrogen electrode, calomel electrode, Chalk&Talk 2
construction of glass electrode

16 2 batteries (Dry cell, Li ion battery and zinc air cells), fuel Chalk&Talk 3
cells (H2-O2, CH30H-02, phosphoric acid and molten
carbonate)

17 2 Corrosion:-Definition, theories of corrosion (chemical Chalk&Talk 3
and electrochemical), galvanic corrosion, differential
aeration corrosion, stress corrosion

18 2 galvanic series, factors influencing rate of corrosion, Chalk&Talk 3
corrosion control (proper designing and cathodic
protection

19 2 Protective coatings (surface preparation, cathodic Chalk&Talk 2
coatings, anodic coatings, electroplating and electro less
plating

20 2 Paints (constituents, functions and special paints). Chalk&Talk 2

21 2 PPT PPT 1

22 2 Assignment-2 1
UNIT I1l: MATERIAL CHEMISTRY

23 3 Non-elemental semiconducting materials:- Chalk&Talk 2
Stoichiometric, controlled valency & chalcogen
photo/semiconductors-preparation of semiconductors

24 3 distillation, zone refining, Czochralski crystal pulling, Chalk&Talk 2
epitaxy, diffusion, ion implantation

25 3 Semiconductor devices (p-n junction diode as rectifier, Chalk&Talk 2
junction transistor).

26 3 Insulators & magnetic materials: electrical insulators- Chalk&Talk 2
ferro and ferri magnetism-Hall effect and its applications

27 3 Nano materials:- Introduction, sol-gel method, Chalk&Talk 3

characterization by (Brunauer Emmet Teller [BET]),
(scanning electron microscopy [SEM]) and (transmission
electron microscopy [TEM]),




28 3 applications of graphene and fullerenes, carbon nanotubes | Chalk&Talk 2
(types, preparation and applications
29 3 Liguid crystals:- Introduction-types-applications. Chalk&Talk 1
30 3 Super conductors:-Type —I, Type ll-characteristics and Chalk&Talk 1
applications
31 3 PPT PPT 1
32 3 Assignment-3 1
33 UNIT IV: SPECTROSCOPIC TECHNIQUES & Chalk&Talk 2
NON-CONVENTIONAL ENERGY SOURCES
Part A: SPECTROSCOPIC TECHNIQUES
Electromagnetic spectrum-UV (laws of absorption,
instrumentation, theory of electronic spectroscopy
34 4 Frank-condon principle, chromophores and auxochromes, | Chalk&Talk 1
intensity shifts, applications
35 4 FT-IR [instrumentation and differentiation of sp, sp2, sp3 | Chalk&Talk 2
and IR stretching of functional groups (alcohols,
carbonyls, amines) applications
36 4 magnetic resonance imaging and CT Scan Chalk&Talk 1
37 4 NON-CONVENTIONAL ENERGY SOURCES: Chalk&Talk 4
Design, working, schematic diagram, advantages and
disadvantages of photovoltaic cell, hydropower,
geothermal power, tidal and wave power, ocean thermal
energy conversion.
38 4 PPT PPT 1
39 4 Assignment-4 1
UNIT V: ADVANCED CONCEPTS/TOPICS IN
CHEMISTRY
40 5 Computational chemistry: Introduction to computational | Chalk&Talk 3
chemistry, molecular modeling and docking studies
41 5 Molecular switches: characteristics of molecular motors Chalk&Talk 3
and machines, Rotaxanes and Catenanes as artificial
molecular machines
42 5 prototypes — linear motions in rotaxanes, an acid-base Chalk&Talk 4
controlled molecular shuttle, a molecular elevator, an
autonomous light-powered molecular motor
43 5 PPT PPT 1
44 5 Assignment-5 1
45 Total Periods : 75
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«ﬂlo(vammgcs of Plastics over tyaditional mateziols
B N A V) ~ I~ A [ MY AN ~A A

I Light {n woight
< Low Coot

5- No co¥vosion
h- o damaqQe by (nsects

5. easilyy maimtenance

6- difforent Colours

¥ €asyy for transportation
g. Wido 7090 and shape

Disadvantages .
I mon- biodegracle

2. Tncaease pollution
3. Spotl the forest

- Contwol the fertility of soil
5 - 7isk for agquatic animals.
6. Plastics aro soft

+ not suttable for Cookfm?
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| ey o platy -

The (PLlocess th q\(\f){.{r\cr Ofr w0 q:&:ffc;
W fpecial Oropelionli” ds dewlops Apecial Prepeitien ke donile
A(ﬁcv\aﬂ?, telsur | q/uanti?‘ - -l cﬂuﬂn%} wmlcﬁfv( M Kton oy

R e B

BI(PIQAEIM'."(ML&W ove freeli umikible wifc ladi
£er ‘{\Qﬁ‘e‘t&l@ s, CCIM’:C\QL, ‘/rxLPle,m.&C 'FCtBSiiﬂfZ el .
“  Colalyds @) Acceloretes - Trew e wed 45 Converle Lusilde
Stestn . Fls umﬂmtfzc@%fm&le mncﬂudma;mml&mc;/
fFERd}S1' T k-2
€'~ Ha 02 —‘Eno,‘—hnmer{o.,'ﬁar@w{, P@LDIA& efe. .
5 Hebilizes'- T oxzoﬂﬂd'\iﬁiﬁéfp(mt% d5 Trmprore
Hrewmal gbuc!r{ g M@uﬂwcy

www.Jntufastupdates.com 14



http://www.jntufastupdates.com/

3

Ly Witz Lead, lead licals | adrium  ard Bastum %{Ecucdz{'
- - elE.

G, —JC(AQ Retoudanks - Tese ate  added 15 Plodlix 45 ?Jne)@riﬁ lxw\t«dg.
—'E,Ax_:—- f\’\(-x.(,\'ﬁe aﬁ Botax ard  Betic addd . _efe

. (ewanly - Thee are e(cau.r\fc, and viacﬁanfc, rP'zammf}" wed 15
e eley, o 3 plastic aslicle .

:E;‘.’@MluM' &) Teroufund .-onu{’s:
J%IWW“
Cmban(]no&e«—’da&

fFfwacdwi@mL Jaazaﬂil-“ncr &eatdememaCdJ
sueuldes, i called l\/\eddu\cr, '

| Cow?mmnm Meuﬁgﬂimdx
¢- 7 QLMWT
s ‘;€>£f3iwe¢/) MRJMJHT
%awf(e&) &Gue C.mtﬁ/("\muwr
b Covpresion Moudig -

COWmetevL u\AQuMch i a onelfed OLPF(&J‘E

meuldey Jike  Uppet ond fower, Mouldew . “The leuer swsulder
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i Jlled sl plodie pourey Tren dte ooy wniealder ard opper
| oudes are clord and oppliee] beat ard presse At CC?OQ&? e
eulder , Hiz qim‘ffc, Poucer.  cended s fFCqueMecﬂ fode ond 15
oficle, W & daken oub from L& oulder

emP:e//;.'ov\.

L]

/7 T ,’;»/‘,/ 7 ///’, 7777 7 f,/lf 77T
7577 /7 ek !qF Mouldes,
7 7. : / ”‘// , 2

\,%Naﬁmmdam&mcm&hfwdbwuﬂ\m@wpd%‘
2, P Wy welfod  we  dhould PAgpase &Bu,:e, CﬁﬂfsTelleol O}:Ec,ﬂe&
@@M@.‘?‘ -

) P B veeliid wewiuod&micqm-?g %WWWTC;%M&
\fe,ut J/\ixakcmé- |
&,%iﬁ’%uwad&»vawwdmwuﬁanw VPW iffaunmtffma/
@[o&ﬁfcp(fm e Fueruible Proers. e
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-Emfgg — thc.:uclx&aﬁ ACLaFe of aulicles, Sucttehes guﬁ(z(&’ Sockds
Me{r:le qi'-@ﬂe! Peucﬁwg , (P(Mefc Jidss j UN{ﬁLda *Han(ﬁf,/( F '
Bu&ﬂ.tﬁ' S{Bﬂ:u,g.

2, i_ni@@ MWPLJJ_;\%,_.

Thir  avethied 4 "PP‘&GWWWMFM%
% onitlr a hovpy dn whidh Ploilie pradey U ken T
Poudes & ofpred &5 @ deated c.q&dumtc&anmuﬁtﬁdfawqo
q woteg glunger, ob reud Mim Powder b Coneifed wdo fluidied
Plate  wtted s a o, moulder Then Ha plosle. U conated

I‘y‘“c.@em&eﬂiam
Crew

Mt -

, @n Wi uvetled m&ﬁmﬂ@mfawqwg&\}im&‘ajﬁdﬂ, ;
% 2k do dop codelled mddzncaaweiﬁod;.

Dtodortoges-

Fromflr = Heloelr, Glostie bucelt; plostie wuge , cpo utmfrn”mJ
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|5 Fodruen rouldirg - i
Thes ovellod 4 applicable for éﬁ% Hserrooplosfics
% conudy o Joopey do wohte [, CP(.aA(fc FPomrlu, 45 deiein sy “The
Powdered it efeted o a  heated oqﬁmﬂ,\imﬂ charmber  wilfs S
delp roRding qiumqew, ab woszel Ha pewdes I Corvested
o pludied plofie. T flutdied Pl s il o el
euldet - Then H Paie & coneded Sl aslicle.

Lo\A\ celd. Mouldes

|

l

Adedtage -

clhanads.

Disodbotage-

L, Tre Poulie aesn uparclﬁp‘ficﬂfﬁmff dieclon

2 %m-z»dﬁng( Pos e Tmeruille PAocex,

~Cxarodlas - $-dhopd chaiu, Cole wits, Mebsr fas, ke
(plmtz pers, :Qaaﬂzfmtz tule - - el
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The wm(cﬂcnv Ky aﬁiimue fiot i@mc[fdﬂ&c/ /'
Gn Ky m(c{{wd hallew shaped  arlielys  Jike  Gotlles, cowrs, Calloons
ool are Jaliiated postien B a bit and Gt Pasdies s atlouched
I Uewing P e @ik e Placed In belizeen, Ha aveuloler . Thep
BT wveader & loged and (Pm&zucr C&m[»w,vseag Qo ﬂﬂouﬁ,k Howtncr
P “The Parisen i opands like o balloon il 1 dpucke, Ha
Grlesier  wnlls o fg roelder . fnally | M wveulder s ooled and
Cpencalle  destre ope eﬁ adlzele .

WﬁﬁM Fo;m 'ﬁb’\

ZIN /Ji\ gt
I RN [@

Mouu.wﬂ @&C(A

) ———

3, Ledseal =resttance (Pxolmq.

Dtadsilaes -

"‘lﬁbd‘rﬁuﬂ&e{_ﬁ&aﬂea&% aci” ot Jlmm?&tzdaﬁ@w&

—Coanglats —Halloglestal. aitler r
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il

R

Plastics i he POJMCNIC Wateriol which pgye hgh woleculag

WeiQht 099aniC polymers which aze monldled nto desiyable

ShapC tw 1he prescnce of tompcratuae, prcssure and Cafa/%#
15 Known as plassys.

.

Prepared 6 Rl '

Pr ]Z ’ b oddition  pofymerisation of Vinyl chlorise

oNoT 7

Lmo me ,m the prcsevice of bonzoyl per0xide ) 4 o0
PEVOXIAE (H,pO;) Under paressyye. ' ! %‘

|

i
=>The acotylonc mokcule s 4

|f0 form wonomer . T 15 the, 7e

e . Lariangement yeac -
Movomey PrEPCIUTTON ;-

cd

CH = cH + H-—CJ. —_— CH,?—“—‘—C;’f

- vyl chloride,
POl WET propeyation ;-
L

% - o
L. (CH:’ = CH ) benzl Pcwx:c{cjg‘?oc
(0%) Hy0y , pacssuac '6 CHy — CH - cl)%

Propertics :- puc

=> PVC (5o, Co/omﬂ?:ﬁ/ novi- flamable wateriol-

=y . .
Kesistont o atmos pheic covditions (7
MOISTUTCs

=> PVGC 15 5f70mg and b7 tte

ke 02, C09 and

= PVC 15 viot stable 10 heat and vy oty
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PP Gationg i

b Ivjection wonldmng  aaticles (ke 4oof hand(es, yadio
telephone components.

3 chemical contalners and foams wscd n builclin

: 95. camera’s
and ary canfs.

5 Safety helmets | 16£ 719 vators Components , 1765, Cycle

and  otor Cycle wudgaurds.
T AQTTulture secipy bo¥e pipes, wates pipes-
9 Bokelite :— ; 1

Boke (1 mko(z_tc o Prepoged by condensation

polymerisation of phevol and formalofeayde by the

3(50‘14’”’14@'{51‘071« of watcr "VYIO[CCM[C§ f‘m the PICSENCE of ACTA
1ol

| 134(’,) M the MWECHA 1T 59
novalaC  formed as o MttTwmediate paduct WOiCh 5 [fneay

’ .
‘ﬁa]?C fhc77ﬂ0]9/a5flc _770[17?4’167- P(:Wa”‘;, novalac {5 converted
mto bakelite fn the elimTnation Of  watey wplecuyles.

) |

examine (hean wethy lene, tetrn am

TP-1 1 formation of wmethylol phenof
o-H B

n i
+ H-doy
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e
.

Sitp-9 ¢+ foymation of novalac (fneo polfyme7 ) 5

oH oH 5u

| ott
'n( @“cﬂgOH) —l;q(H@) acid (e %) - cM@%
.

novalac

5teP-3 1 foymation of boke(ite { Phevio ﬂastz’cs) -

oH eH . ol oH
CHQ CH H
]@/J hexamine (”Hﬁ;"l‘f ? ey Cth
H g 4| -7 Hg0

H
cHg-OH CHg-OH CHa CHy
cH 'E‘H@CH'? OH H OIH C/@Cﬂ cH
T oH Ha oH g oH 2?71%
oakelite
| Pmpcriies -

- bakelitc 15 hogdy vigif avd staomg.

2 T 5 o scratch , watey vesistant Polymer

“5- Good anionic cxchange 7e5in.

W Excellent electaical . fnsulato 75

9 Tt 5 very 9ood  adhesive and corrosion XsISEANCE -
| Applications -

I Blectrical  tnsulator parts (ke switches , switch boazds,
hondles etc-

M Moulded articles (ke telophone poxts,

o Cabinets for sadiy
ond  television
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B Im panls and varnishes.

b as an adhesivg for gatnding wheels edc
| Py \ ~

90 used a5 antoniC Cachange 750N,

3- Poly cavbonatcs:-

AN ANAY A~

Lt @5 prepaiccd by condensation Polymenisation

of bis phenol-4  avd PhOSGONC WONOMCTS T 66 o e of Naok
05 o Catalyst:

= Poly; carboviate i theymo plastic.

CH3 O
| I
H»o-@?—@—o«ﬁ + 6 tlal i 7

C ch - Hel 0@ ? "@—‘ 0—C f
CH3 CH3
bz'syﬁcmo{ -A FrOSgRC |
Polvj carbonate
Propertics ;-

Tt 5 duiable wgieyial
aterial with i .
s act 7
7€515tance - s Cotstance ,low stoxcp

T Dt ;
| 19gh {'mmspgmmcy t0 visible fight-

7 Good electical msulators.

b1 unde79o

Plastic deformation Without &
Crack
hcakfmg o

i

I elegkronic  componeits i-

!

Electrical ond telecomunications fogel
wade avd als0 ditlectzic a mgh 5tabi it} capacitors: \
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- \3
9. Constrnction wmaterrals ¢
Polvy cozbonalcs ot used 1 1nd sty for

dowme figat, flat & cwived glazing souncl walls .

3.storaqe devices (ke ¢0's, pvps.

QH- Laboyatody sunfety) goggles, sunglass , computld casts, name
;ffafcﬁ cte

{ Rnbbe15: A pobymesic madcriol which @5 soft theym0 plastic and

| A
.| Flexibility 5 known as Tubbes”
i (er)
The polyymey having Ligh woltcufar weignt and tae
(apable of Teqain s oiginal length and Shape after vefease

\of apphtd staess 5 called “Yubbers.

M{m’a[ TUNbBET ! The Tubber wWhich {5 obtaincd f7om mama’c
(?favrh;) 5 known as wmotural rubecs

Heaveon brasificinsis

Lotex

ld{Sfi(led watty & awmonia,

Diluted Latex

\[coaqumhow (q(acmf acetic acid oY foymiic
ACid )
Coagulum

b

C1ePe <AT_ gofiina sheet _ao_m
| gubbey 2080 : (haﬁsosgy)mmd B!
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Prepevation of natuIal Twbber ! T s propared by ac{c[zfcom

AN

Polymevisation of 10PICNE (07) 9-methyl 1,3 - budackene:

C‘||3 CH3

7 =C —cH=cH ac{c{l,{wld_ﬁ, -
(CH;’ L=t t'?) )0(\7m<’,u$ahom -(CH’? C = B (‘”9)’

NtWTol Tubbher [r)
Ci5 - poly fsoprenc

=2 Ci5-poky soprenc = Trans - poly tsoyz’cmc (69) gudlo, percho yubber

—CHy . CH;,\C ot (Come f10m palageum
A% v Qutta & dic hopsis pusch

Propertics of votuzaf yubbes

- Less tewnsife Strengtn
2 ££55 dug, bility

3 Lo abvasion ¥e505tance
b 55 chemical wesistance
5. Low Tood baring cayac{ﬁy
6 Lss oil vesistance

!

Vulconisation: “chayfes good yead “po posed yulcanisatvon pypcess

in 1839 t0 ovCsome the drawbacks pf natusal 7ubbey with
Sulphur in the presence of 10~ Iv0C +emperature.

CHs CH3
—CHqy— cchH—«cH-__ - . i
3 7 d CH CH:) + 45 10-140G
,ch-—c CH - CHp ~cH,— C = CH~ CHg—
CH3 CH3 CH3 C,H3
— CHo- cls—-clH; CHy —CH, ~C —CHy—CH,-
|
! 3 L
|
— bl — CHs—CHy = CHo~C —CHy~CH-
cH?? a7 P g 3
CH3 CH3
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Proper ties : .
- high tnsife staengtn

2 high duyabifity

3. ligh abaosion Fes5istance

b high chemical 2e5is5tance

5 high ad baring Cayac”‘tg

6 high oif Tesistance
|

 Dythekio ubker o7 elastomes ¢

A polyywmeric materiol which can be Staciched
atleast twiCC s owginal shape but it 7etusns to ongival

Position as soon as Staestching  forces aae acfeased:

=Flastowess ontains Hree Hypes of Twbbersthey aac

I Bung-5: T 5 picpased by co- polymerisation of 13- butadiene
and Styzene tn the presence of sodhum as o catalyst- T+ s afsp
known as GRS (1) ameyipole:

cH=CH )
(EHg=cli—ct=CHy) 4 v ( @ ‘?) [na’ cadalyst
"1, 3- butadiene” '

f- cHig —cH=cH—cHp t(cH - cH@ﬁ

©

" buva-s Tupber”
PAOpeItics :

I IF 5 stiong and tough pofymes-

T 15 vulcoanised by Sulphur wiono cmaf{c(cc((s?u.?) o7 sulpaud
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5 "Excellent abrasion 7e515tance -

b It tvaces of 0zowe -prosent M atwipsph(re:

5. high bod bcaring capacity and vcsistance .

Applications:
l~ Monwnfactuit of ‘tlgTCS

Z{
Foot wenr tndustry for Making shee sales and Foot wear compovient
3 Makmg wires 4 cable {nsulations.

b Prodwnction of f£loor tiles, tonk [ﬁm’mgs " chemical tndustaies
and- a5 adhesiue

9Thip fol Rnbber : (Qovernamient qubber of poly sniphide): Tt 15 the
Co- polgmerisation Feaction with ekmimation of stmple wolecults
(ike Nacl

->I’c dloes vot tho(wqoeﬁ vulcanisation pecanse€ of 1# has excess -

l’vmvnéef of sulphur tlements.
| 5
|

GH 9 iy
CL—CHg=CHy—cl + Na— s ~MA  ——B—  {cHy -CHy £ é)—
ethvlene o di 5 sl 7

v iChloride 50c€w1W) poly Thiokol-

Sulphide

vk

I It posses strength ¥ unpermeability 1o gascs.

- This Yubber cannot be vulcanised & It cammot form hard
Tnb bCT

P C}(JO&( yesistance t0 mimeraf 01(5, Fiiels, oot —
solvents ; 0zone & sunlight

L —— T —————————— /
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:-.’Z\ll??ﬁ'cahbms / ;"‘

oy N

I wsed  for bazzagc balloons, Lifc vafls and Jackot whicy are,
mflattd by co, .

s
! P
Kl meg hd%cs  for Co‘mvcl{/fmg, 9esolin and oil

| 3- Making. qasvets and scals o7 priviing xolls
!

3" POy wasknavcs : (poty i Canide Mbber): Tt 5 propased by
Faongemevt of co- polywerisation e ction. Moo wmess aae
diis0 Caviide  and dicol v the Presence | of catalyst (G C ethylone
diamine) and Surfactant (5ificone 0if5) |

O=c= nN° V
O=c=N —-—R-—N==C:=0+ H"O"R"—O"H TEPTA

| silicone oifs

o i

| |

{c—N-—R-r{!—-&~o-e'-o
OR )
& & ( )H .
| {-O-fg-r'\l—-?-N—g R
- Properties ; R
~ NN

b It posses excellent hovdness, +tensile-staength
? 4

i Fos fmpact 7¢sistance
abra510% ~ ond  teqy 2C51 stance, ’

9. ’ "

Resistance +0 feat, mostuye » 90565, chemitals, 0ils, sofyents etee,
3. Adsorption .of heavy mcetals and Co(ouﬂ’mg agents.
b. It |

P055¢55 1igh Logd bcazing CapaACIty & rloxr bility.
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Agplication
b Kefngeration, freczers, furmidwse and bodch‘m?,
2 Fool wea¥ , awdowolives , coattngs ancl adhesives:

B Elastowmey and sealanis.

l
L. purification of watey ond  Scvage watcy foy ad 509ption of

Colowting waHer & heavy wetals:

Fieoe 1o forced ?M‘Qﬁ (FRPS):
The reinforcing of plastic watyix with g
AINGth of fbre wattrials ke sand, sifica , [tme stone,

9lass, cavbon ctc (5 Ruowwn as \ebode setntorced Pfash‘cs'f
KIPIETE B R

le Plastic matrix
1 Frbye waterial

Plastic motriy ;
= The plstic waterial wsed 1 FRPS 5'5‘ alled"wmataiX ”
| = The pwiposc of Plostic wats'x 5 4o form 60cf% and state
of the FRPS.
X3 Thermo plashe wmatsix (olgthonc, pve)

Theymo SGHI'Vlg aatrix (Bakch’u‘c, uzca forwaldehyde
5N, wg[ow—é,éj
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i ber material £

~/ AVl a VAV AN o

The putpose of fibey waterials 4o develops speciaf
PIOPerties [Tke tensile styewngtn, durabifity, ductifity afl 7tsi5.

-tance 15 kvowwn as Fber material-
ex: savd, Sifica, fermestone » TO1C acid, careonfibey.
c(assifz’cc}j}bg of FRPS ¢
FRP'S 5 classifitd fnto three types based on

mixing of fibey wmoder ial

I Glss FRPS
2. odomide (07) bullet proof FRPS
3- Covbovi FRPS

Gjlgee FRPY:

Glass FrPs (s paepared by mMixng of savd, [tmestone
folic acicl and minior fo mgredients. The mixture 15 heated
Tt welts about 1200C - The wolten glass s passed though fine
holes i & plativnum plate + Glass theads ©1) needls aze
obtatvied  these are cooled, gathered amnd funally we 9et FRPS.

Plastic watyx 4 sond, T1me Stone , folicacid
nlmoo'c
Molten FRPs
\L?om

platinum plote,

l

Yoss thaeads —— Glass Frp's
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Pyt

I Tt hos high tonstle staength
3. 1ong durnbility

2. CoM0Slont esistant

b efectrical aesistant

il

= Thest avo used @ wakmg of awlowobiles glasses , storage
tanks , funel fanks ... et

Aromido (07) bullet pi0of FRPS :
Avamide weans -avomahiC Polhy amide
—=Thtse A two tvypes
[+ keviay FRPS
- NoWAX FRPS
kevioT Fre’ : | .
AV |
1k0s paopaved by condensation  polymerisation of
Pova ptaal@llyl chloride .and pata phenylene damine i the
Presence of temperadwit , ou? elimivation wolecnle 15 HCL:

o
[ q A
cl-C - ‘H-H NH-H ———
<0 )-C-cl +HHO> ]
e ¢
|
~ NH NH
S OO i O
fRevlot FRP's
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| T

Nomox FRPS: It 15 prepaved by Condensalion polymerisation
of meto thalallyl chloricle and wila phenylonc diamine in 1ae

Presence OF tewmperalnaC, owr climinalion 15 Hcke

]

l-Cy c‘(;'?»d N - o NH
@ ! @ —m)ﬂnd >f @/C l@/NHjLﬂ

nomox FRP 5

POPEnG

I It s vedy stdong

2 Tk has igh heat stability and Flexibi(ity
%+ chewical yesistance

L. CoTI0STON Fesis+ance

5 Thermal vesistance

Applications :
I Tt 5 wstd M space crafts, acroplancs avd Cizcult imfusffy.
2 Tt (5 used do make car parts (tyxes, break)

3. It 15 wsed 0 wake holmets, bullet Proof, glasses.
4. Itis wsed 1 gaskets.

g\%rbfgfy E\@\g’s ©The plastic watt' X combirned With cavbon
frb¥e 10 form catbon FRPS-

Xt decovative oaaticles, vuof cfcsfgm’m? of hownses
wy%ﬂ@s:
I high 5ﬁcm9+h ond StFfFness

Good mechanical strength & chemical yesistance.-
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?iffft'cai't"o ns

N~ AAY

loused o wvehiefes, Salellvies.

9. wied "t wmdustrial MAChINAT .

Big degqradable polyycs -
Gonedally polymeas oae vion- brodegradoble
but some of the polymers ave degraded n the presence of

MICI0 079anisms 15 kvown as bid degradable polymers:

Carpoing Jasiers o g

- PeICentage  of Cystalwmity o polymers.

2: Molecwulor weight  of polhymer.
| 3« Hydwophobicity of polymer:

| o
| b nvionment Suagounding of polyer:

=2 Theve are two types of biodegradable polymer.

[. maturally occuring bio-degradable polyyer.
2. Synthasised bio- degandable polymer.

Natuolly Oecuting big- deqradable polymey'
There are L types of vatwsal piodegradoble
Polym €75 '
- ol Sachoaiges: |
exi Starch, collulose (gncmﬂamfs)

3 PIOLEVS | ’
- exi- Gelah, casien (cheese paotity)

~
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8 POlvjesters :
¢x: Pohy avydaoxy ol kanoids
] o |
R—H-"OH <P K)""OH -"_H._0—> ﬁ"é,fO‘Rl
€ste7

=

exs kiquine, shellac , viatuwralou bbey
MLk Giadegiatle polypey

These a6 wmomy pofymess FIpared by bivlogi-
—Col paocess and  +hese, a9€ bio- deganclable -

Cx: alcohol 'fffOWi wolasis | poly latic acids etc-

|- 997961 hydoxy alkavioatcs (PHA): BlopoL -

IE 35 used W oxthopedic surgerics

. H3 = f CI‘H3 l?
[ ' * H —CHg — i '
Rfi\o/;/\éijjy oL ch o=t f o
1
" CHy

POy 3 byclroxy - butyrate

i Ga~thy g .
y > |
; d g /m
poly B-hydyoxy valrianaic.
| CHy - CH3 CHy ©
2 fo-a Hy ~ Ch— € ) O
‘( CH — CHg }‘Vl H

poly = hydv0xy valarianate

T+ 7ol AT 0d (fapipca)
The feamentation of topioca, (0%) starch n
aa0btC  ondition we get poly Latic acid .- (foo:{ packing 4 c{?ffcﬁ)-

=7 Topioca ~ Joot part of cassavo. plant (baazif)-
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CH3 o %Hg o
Lo-el-H-t-cn - E<0F,

Poly Lo ctide
B+ poly viny( acctale (vA):
Teymentation of walasis ©3) starch -
— poly viny( chlpride 1rcatud with acctic acid 40 form polvy viny(

acetate by tho elemination of Hel wolecnle 1
cl o ?uc—cH;
| |
fehg—chA CHy=C=ol —p—> foHy~ci s,
PVA
o (0R)
¢=C~aH3
{ Cha = chyJ,
PVA

ARPICaoNs o Bidamdntle il

I These o7e prepared from wnatwiol matevials-

2+ Compostable bats help tn the ch‘gfom(c of the vegetable malter:

3 These o6 envivonmentsy friendly.

L. The polymeys of Land il by Solih waste con be veduced:

Conductivig polymey :

Geverdlly polymers are msulators but soms
of the Polyeds  exhibits slghtly Comdmcﬁ’mg Propcaty becan 56
of conjugated double  bonds c{of(z( waterial s kviown as
Camo(motfw% polymer

These a0 tw0 types of ConduChng polymers -

. Conjugattal conducting polymer

a- Nopted  Covducting polymed
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; %’M%é C%d‘f\%fﬁﬂ Polywmcass 5

Poly PVirrole : H
7;9/‘7 erv 91/] A\ A \’N 7 Q
N — .
g I N /n
H H
Poly ani ((ne, 2 NHq

Foly aniline ©7) evmmldine
 Ropee covcluttion Py
Tt contains wo types of doping.
I P-tqpe doping (o) oxiclative doping
' 2 N-type doping (%) seductive doping
[bgpe catluniin pelymar

In P-type doping , owr doped matcriol 15 ewis

acid - The vatus of - fowis acid 15 election paiz acceptor means
election ofo-ﬁ'ct'omcv molecules.

ex: Alcs,recls , Br Bclg ...
Mechaniswm :
NN NN

AAANVANVAVAA Pohy acebvlene
'C@I/ Lowis atid (oXidation )

/me Poly acetylene vadical

106J/ Pl oxt'éfafl‘b n cation.
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&
AAN VAN Poly acetylene bi cation

@
ARENEES
INCNNEINZL ) P-typt, doped conducting

| ‘ 70[:7%’\67'

. Polywmer the PoSUHVE chaage 15 moucs
gmeEr 10 break the ofd bonds +o forms the view bonds.
In which +he Conducting s dne +o positive Charge - Henct these aae

callecd  p- type conductivity Polymer-

The above
entize po

N lgre conducting polgwicas :

In N-type dopping ous doped waterial is
Lowls pases. The viatuse of Lewis base {5 electsom PATT donar wican
election deficicncy wmolcules.
ex: NH3 , H,0, cN', clop, - - -

Mechanisw ;
iy s
AANNANANNA Py ocebylone

ic® l Lewis bases (@eduction)
AN '

NN poly acetylene zadicaf anion

1€2) ™ gechncton

39 Segee ® @ ®
-0 & Y% Yo IO
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Polymes

T The above polymer the negative thaage
’ Polymer 40 prepk the ofd bonds to form -mew
bovids , 1 which the Conductivity s due 40 wnegative charge -

Hence these oae called  N- type Covducting epolymes:
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wde - wasle  and Gonfiol  Methads <
| % Inhodutlion *
'} P/aé;i’c; * |
- The Rlyweric doferials  which  hove  hgh Molecular (oeight
- Oanic fblymers  whch are Moulded  ivdo desiteble Shate

In the flesnce of fem@rie pressure and Catalyss
15 known 4s  PShes.

E- hh_g_jc 2
e-wste  @r) Clechonic vrsle is Cleafed oo

o) n an Clecon,
_%duy 1S dictded AFfer the ond of Tig useh [ifp. ‘
ilf)Q efid  Exltnsion of 1Chiplesy ond  the Consum Pioy,
diven  ociety fesulls in the creadion of q very large
And of - Wasle In every Mingte.

W @ Gimfly  Gaid et

[Techroksy ¢ Plstic woste COWSc‘{m?Pf‘/O’ﬁ

In 206, he unided Shte Eslimated

i d e Amy of
World - wide - EleCliohic  Weste - diarded — @acl yoay 4, be |
bo Million _Medlic _fons 7

€ Postic waste is hot AN Natohal g5 TH fe g
Ihierationia) ©F) Bkl  TS6ue. - |
A Souce of - _unsle - |
The  e- uaste Gun be Genelted by the All Sechrg  Jike
o Geclor ) house beld eelor, Privete  8CCor |

In e Formr of () Comfuters |
0'7 Moniters !
Q") lelevisipys
W) inters
(&

| Todeys ElecHonic  Gadgels ToMohowls  Eletionic - Wagte.
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Heagons  For €-uxgle =
& Adwncemens  to  leChnolepy
X chavges in Foshon 1Sfyle’ 4 Sladus
X !\)@qVM@ end .oF theiy use il like

Sk Compovents  OF  €- wasie -

|
)

FCTRUS die o Comrents  oF €-_Lnste

p—

L slo (Com{olney CHIaCt . ; E Fie_gs |
1] lead COT (@llode Gy tube) — Anacmi, dawage 5

| reflous syshom |

9 | MerCuly Flot  Scieen Movitors | Muscle Weakiness.
3 . Pu nSulation - of | 1eshinaly digg, o
[ &1 @)lv Vinyl Chbn&% | oo Wiles | . Ienges.
4 ‘?560@0, A Plastic  Com@rente ( heart  Poblowys
| ly Chlorinefes! L w A T T |
o Wtenote Pl Comforenss. | Tege ot liey

¥ C- fesic Orgfogal = | o
~—> Phstic waste = |
Flom Koy beard S Géing  Plogtie |, |

- : ardWake  Comfleyyse '

s Pl ot Gt e il

Fom  the Cirey tory  bea .
- yds | =
Tnfelel  Ciltuggs ope. ke Mether beard | Ty
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“¥Condisl Meteds Eecycling of € waste)
X Dis Agsewbly / clis mantling +
— - Dsasembly is 1he Syslemalic  1ompyg '

| oF Cemfeve
frts 5 G grup OF foris cr o Subagseuy), i chfs)
lhich 18 in ¢- Waste: ey

¥ UPalading - |

It InCludes  ©MMinytiye Oud Eclbiation of ols

| . 9 on of Matelials

Lﬂ?w@ Veclania) [ Physical and/ of Wefalugyicst Plocessing.
etacds o lecower Maevials Tcludp 1o nivg avd Othey.

¥ Malekial Beavery -

The Mmodetinls cie te@ieled by Yecyclig feshios. The

Plestics, glss , Metals aw be ecovered by &ty thew,
berore  Mixing  1With Olher Waste -

& Adantoges  of Gegycling ¢ - Woste
¥ Asset  etowly
* feduction  oF Wed Br lnd Fill
X bedyction of Jdunks,
X Besele and Beuse
¥ Cleation of gobg i
l

% Conclugion =

—> e -Wagle Jo ove of the Tastest Gibwine Pbblen; Tny 4.
| Weyld - Hence  we  Auale of that- ’ he

5 Product design by lsing Sobe and Mgt EmeRing
| 1CChiolegies and Jow) Walelials , which — @ie  Enviton Wy
| Priend]y .
) Imflementiyy 2R frincifle
Reduce - Beuse - Becycle.
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B_’-_O po\yhef

T3 o polymer (that s developed tom \iving
o belngs . qgps . b‘,o_deafgdqb\g chemical  Goropourd

| That i vegarded os the st organic compound

10 the CCOSP\')ere. S g o 3 ' ; e 1}

The mame Bigpolyrer” indicates that Sk is bio-
d.QBYD-AQE:\Q Po\)‘m"(" D e ,3_.; ; $ i $05 \/=

B\QPO\\)‘(\\‘.&\'LHQS%{S‘:" G apd sy p

~-

Wlakans been PYQSQO{— o0  costh $oc biiigns

o Vearx § .
- Tk s O\de!( TN .

. ad  sSypthetic rsers  Sackas

PlaskicEF iz i Pt gl e ot PR, SUS
Ex: \

RN,R 5. ‘!P‘\C\S
= PF_PF‘“ das 3. poly s acchaw des.

Potiens’ g Cq\’bo\\yd’fq{:ez 3. DN A W

G. Nucle\ ¢ acid o
i L s+ Y

b bopolymer s the fmost Tmportant o ‘humans”

- :
e roost O AN b.opo\y MeY s Cellulose, @4 is

Olso e oSk abd
Pladet.

=S T

Odant  0rganic Compaund 0n this
O EYiSed 1B

Y DBOG g

o ‘0_'_'_--‘-'0.\\

| Planet com ponent on eqit
. N eqQ .t."\
Bio P_Slymd lass) $eation: ' :

Sugox: Based

Biopolymevs:

stoxeh oy SuC ¥0Se s Wied ay ?npu}'4or mon&r&edrurrﬁ
Ql L EUTN VR PR s 4 oy : : - ' y
i :Ahydmx-hﬁym};& S49ar baled pOlymed can be
Y0 ' ' : '
PY0duced E’)‘ blocding | Tnlection . Yallum '-?-6&5%03 and

exhu&‘ Ny R f % b ES: =¥ xBi E . :
Q0 . dhg"‘ctt _QC:A Po\yme& Qre CVeo.i:eA 2eom oML
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I_

| Suqay thatr s exkracte 4 J?—rom po’cc&oe»% Melllemheaf and
'Sugo« beet.

'starch based Blopolymeys:

starch ocks a8 a raburd) polyme ¥ and can be obaied
Hrom wheal topiCa , maite and potakoed. The rnatevials s
Stored \n Lissues ap plants a1 ope way LQYBOM‘&}CJ.5’+ S

\'\O’r PTuan*_- \n _“n\‘moj ".‘(!SS\IEA. ).
Biopoly mexs  pased on synthetic materials:

Synthetic cormpounds that- are obtained Fawom
Potroleum Can al:s be wred 2or making b%odesmg\ab\e

POly®ess SGch ai allpbhatic ouromochc c

opo | e,zd-e'é
| Cellulgse s y

based po\ymus )

Theae are used tor PC‘CK“‘S c.amre-Hca e0s Qﬂd
on 235\'—"000“? 1t %S obkained —t—vom \’\cdcurq\ ve3ourCed
e cotton c_goéd mheq-\,- an\ torn
The production of ! b‘QpQ\y fex mo.y "be dobe Q\ﬂ\ar -Hom
Qf\\mol Pmdug%s Bt oﬂrtcu\\rum\ plaots. : sar\fog o~
B¢ \Opolymer -l:ype.b

Ther are P\'\\\\'S\Qh \>. "ccoo 4:y per 0,[_ %noPo\ymer Ore_that

s

~

) 1 -‘ I: 1
/ el

obt'amad -t—rom \\v\nj orgqn\sml 00d anather Hal 18

erodUCed -nom YeMe Lmh\e vesoutCes boul vetaive dem:rﬁrdwoa
opo\ymar u.&els

A Rlopoly mes  baged on Synthetic are wied bo manutactuve
Substrale ok,

1

Q. C.r.\\u.loSg‘ ba.&ec\ Biopo\yme‘é Such a3 Cgl\\o\'\ohmdrgu_&c\
ab pac\@ﬁ r\ﬂ «'mh_na.l WY |
3. These: po \yme‘é Lun \’e,Auce cax bor) A\ omde le)lék‘ﬁ e

cﬁ?ﬂ'ﬂﬁp\'\q oﬂc\ also decvease ccubor\ em‘sswor\
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s | Q
"\'iB‘:oMa{cr?o'\?— e Sibdonces Ahak hog been

engineered o fnkcrack wth Lhlgfeal - gystems
n ackly wikh fning @=\2

{for medfcal pupee diEee d "d
of our lbod ah
Bio Medical palymers- The pdywers thak hove losen
Lded -ng rnco\?cgf ncludtn P\"CVCFTW\/C Medic ih <
and Su\fa?co\l reakmert of dieoses |
Pooperdice -
¥ Non-toxic
3 \fhk wc?a['w“:
¥ Restskonce 1o Bochemical atack
* @e&?h?l?{a . '
Tt can b= —CO.BY?CQHC '\’rrl:o ACS?TH&D &"\qpe
wrthouk offecking paopertics.
_:_%PES of Blo-Mediea! polymerg.

=E_':—'!ﬁes¢ are divived) frem n
materfalz @) OFPORSNS . |

anum“ J OCCuv?na

Thege ore diidad Snko 3typer N based of chemian |
Struckure - |

1) @‘asoghar‘?de,s = These monoSachafideg Combihe
together to fom o polySacharide . .

ext Celluloge , chtki , Collagen.
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'.\-:k cellulose  ~formation:
|

|

4

Glucoge Caombineg o Form cellulose

| %1k T8 Yaed ot prug delivery, bbodl ?ur;p?Ca{f’cn,

wound o\fc%aﬁna :

) Proketn — collagen
lCO\\Qﬁsn — Paictcin made ot amnoacidg .

* Tk (2 vzad Th cosmekic SUYS?CG[ “treakmefk - -

Xt Screws , base Fheation, tissus Yepats

Payopertice of Nodual Rlo-Medical pol
*CheQP ‘o MODEQCJ(\JFQ

* Non-toxte

K3 H?a"\\d PoYous

% Bio dcamdahlﬁ

Biqégggdghiet- T 1B Carricd Nok *‘n\rouﬁk Hemal

oxidation, {3\\&0\33?3 ©x) mdio\js?% out ~*¥’nro\.13"\ emumalic

Oc non -enlt]moﬁ_)c hadYo\dS\’,g_ \J

YPISYR .

= Degradalion tne musk malch 4he 1T o
| Sequitd
D Sheuld ke HetabolPsed) iy

Mnthe ey :
% pur | c N chtcv-Fu}ﬁlhha

Theratn sufficic Shtsna ontil| the ©
SUYYCL(rd
Hesue hag healed. m((j
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UNIT-TL
v -ELGCIEOCHGM@CAL CeLLs vﬂ_D coreeos.onf ®

< - = S — i

l
§ I@oﬁ@of‘com T lectxo chemistary (5 he baavich of physical

;Cﬁomtﬁfm‘ which exXplains electzicity  and chemical seaction:

| Haly drie g

| A device which converts chemical encagy into
electatcal energy by Spontancons redox veaction 15 Known
a5 electyo chemical cell (07) voltaic cell (07) galvanic cell ()
Daniel celf -

5\&—0 yoltmetet
//\\ 0\ ; solt 61?0(036

, i = NHych+ NHy NO 3 (07
#l ) | kel kNOg

| IR , e
Loz melal  e—— a ——1—3 ' welaf (ca%oc( )

(_o.vxoc(ﬁ)

19
‘l
\
e 15
(
TR

Zn50y So‘luﬁ’OV\é—:-: - - - _;_—:————) (nS0y 50 miiom (1M)

(1v) — =

T+ consists of 4wo half cells the half cell on tae [cft Sicfe
Consists o ‘zonc metal clectode’ dipped vt Znsoy 5o/u£z'0m~’r£;c
half cell on the rvght side  consists o ‘cu’ electvode o[;f]acpf n
These two half colls 06 folned by salt

(ns0y_ solutiont -
baidge - In which zn and cw electyodes ave conucected 10

volbmeter omd  eleckvolgtes (Ensou, Cusoy) connected by salt
pricge
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Qg\{( chpfcscmfaifon:' | ‘ 2

.‘
AAY AN NAAY ‘

= Awode holf cell {5 wiilen on left band side and cothode
half cell {5 waitlen on 7igat hand sicle.

= Awnode s wpresenittd by foyst metal clectron and then

eleckvolyte These two age sepevated by vertical Kneo 6v)
set colon- |

%'V‘/ Z‘Vl50q @T) Z'V])‘ 2,1/150[1
=7 Cathode (s vepaesenied by fivst metal clection and thew
electolyte - These two aze Seperated by vertical pw) semd colom

Cusoy [ cu @0 cusoy ; cu

=2 Thtse {two <eff aze sepevated] by salt briclge which s fndicate.
-d bvi dowble verical [(ine -

cell o —
cell eaction Zw/zmﬁgonc:{) // Cusoyfcu

oxidati on: \zr ’
MO{WOW half  Coll VAN \zine metal ' acks as anode undegocs
OxidatON waction by losing of clections fo foxm (zot?’

anode ; = o [ 1
At avodt: 7, Znt” + 9¢ (oxidation)

:E%;[%h‘%u half ceff Z\%Oﬁ'ﬂﬂf ‘copper wetdl " acts as cathode

undergocs  seduction seackon by qaz‘nm"m? of electrons +o
form  (cn’.

At cathode:

Cut? +96 — 5 cu (rcdmcﬁ"ovﬂ
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~INeb Reaction: @
a \ E i A

CATe L G —y TN

7/2\9\(,0 .Qf g\aﬁ é{{)ofag: 5ot 676'0(76 5 tnveried U-shaped fubt
which have kcl, kNos and  gelattn (%) NAycl , NHy NO3 and gelatin:

5 9cl skt U5 frown a5 "a9a7_agar gel i

= It pPrevents accumulation chorge of [Cquid jumction potential
= It allows clectiovs from anode +to cothode-

—> It docs wot allows clectvolyte substance From anode fo cathode:
AR

when o wetal vod dipped i its salt soltion
The metal otom {ends either 1o lose clectrons (oxidation) of
to acept electvons [eduction) the paocess of oxiodlativn (o)
geduwction depends on the natwse of metal- In this paocess
these develops o potential betweent tho wietal aloms and its
conmesponding tovis  called the electrode pofential « Thege 15 o,
cotweent metal and wmetal ton and tho potential - value of

electrolyte is zew0.and henmce 75 called s5éngle clectrode potentinl

Tt {5 measured (n volts
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Eleotvolgtic celf o) TV 5ble, Cell:

~OAAL T AR r’

A dvic, which converts efectzical
eneiqy imto chemical enecrgy by spontlancous wdor reaction

5 calledt electaolyiic cell ©n) trveversiple coll-

Eloct10y50s of Fused Nach
N AN T o ~ NANY ~ AN

Tn WS paocess two platinum elect70des
076 tmmessed into fused Nacl electzolgte solution, fn this
two plattnum  clectaodes amo commected 1o baflery positive cell
feomival connechedf  pladtnum  elctaode acts as avode and
unde7qoes oxidation, wegative cefl teamivnal acts as cathode and
iumdcmocfv rednction-

At anode position chlovicde ifrons combine to velease chy

95 sat cathode positton  sodium (oms Gains eleCtrons o forwm
k] =
ol

y o

Sodium  metal -

9% i

)

GUophite «—gr —T quaphite clectzode
c(cc{'mc/c(\aﬂodc) M = = —t - (Ca%ode)

NTT—  No medal

g\_g_—_i

Y

sation 7 ‘on s 2
Townisa % fgﬁﬁg}’l oNacl —— 9NQ++?CE

AN AN

at anody 1 gd” —— clyft gem (ridation)

~

Z“f' C,Q’fj&'oim NG 4967 —5 ooy (ecuctivn)
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DR wackon: -
l\' N/ ~S

o

> Cl?/r ‘-l‘,?é-

Mot 16" 5 oo

Nat+ 9™ —— 5 oyad cly

Electz0 chevical 531Cs  (galvanic Seaies) :

ALY VvV AL AN

A 5675 of metals amyanged n

Mereasing  oyder of Standard  veduction potentiol and decacasin:
ovded of standord oxidation potential 5 known as ‘electzo chemical

5er1es”

7 —— gty 0

K > kM4 o

o —— cat® +2¢°

No —s5 pNatly @

MG —— Mgtd 4 c0 4 ANODE
Al > AL 4 o8

n > znt? 4o

CT ——> g+3 L 3¢®

F& == rg'?y g

Tl 5 P 5 ?C@

Po —— pb*? 4 96°

Hy —— 1%, 2¢© 3 .GoTH ANODE AND CATHODE

B~y o™ 322"
Ag —> Agt 4 )e® CATHODE
FO —— petdy 382

Pt —> pt13 430
www.Jntufastupdates.com 5


http://www.jntufastupdates.com/

Sm’gwi’ ficonce
ot NAY  NA

I we undeastood  eactiyriy of the wmotals
3 7470(10?614 acts as both anode awnd cathode because of which
umoloa’gocs oxilaton, yeduction reaction -

5 Above the hychogen clment the wetals acts a5 anode undergoe:
oxidation seaction which have negative electzode potential value -

1 below the hydrogen element the wmetals acts as cathode undergoe:
redunction geachvn which have posttive celectrode potevitial value-

5 wo shownld calculate electso motive force M

: F using electao chemi
-Co[ 56715 _
E MF = E cathode — Eanodq

6 I metallurgy Concept wo Should sepedatt wetals from ove-

¥ Above the hydzogewn, clement which acts as anocle undleagoes
Tapich covmwsion when compaged 4o lowes posTtion of wmotals.

Stan dogef hydzogen chkotiode @) nogmal hydz09¢n electzode ;
g?/acfm? Platinuw . fil frdo N of Hcd

Solution « The Hfoil 75 coattod with cavbon black POWAIET whick,

obs0Bb5 hydr09en gas. The Foil {5 closed with opent bell frfe,
9055 Anbt which fove fnlod 07 the supplying of hydrwgen

Qs ot 2ATP - The Plotinum foil Ab50765 hydaogen gas thom
Converded  tato hyofrogen  efect70dC -

I+ Hewe,, Pyolrogen electaode acts a5 anode .

9. The electsolyte Sofntiovi acts as cathocle -

www.Jntufastupdates.com 6 A
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()

’ “
% = J( R
. )

A

11

— ——— H, 95 (A1P)

5 platinum  clectaode

‘:ij;: —T Plattamm o7 coafed With cazbon

E e blac k (oode)
L_ - — —F—> IN Hd 50{7/t{l.0'n’4 (CQ{LIOCIC)

R pr H? —— 9t 2e” (ozc[’ofaﬁ’om)

L~ £ + =
~ A ey RS — Hy T (mfucﬁbm)

J
&

s, A1 !
76, et veactiow is ze70’,  +the electzode potential also zeao -

Cadovnef 5,@8”,%0 (07) H9 - Hg,cly clectsode :

salt bridge - ;
0 —— Sotwaated kch Sofution (wedium)
" .
Hych 4 NHl.’ Noz [Z = :JJ_ —_— 50({.1{\1&{&:( k_d solutionm
S Y Hg - H% do Paste (Ca’chodc)

e PUI Hg (amode)

It comsists along 9lass tube the botlows o +he

9lass 15 filled with pwure Hg' above the Pure Ha  mecndy - meacu-

U Chloride electzode - Tho Temaining poption of the 1Ubs 05
www.Jntufastupdates.com 7
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filled with, satuzaded ket sofution. The glass having two nllets,
one (s usedd for filled satuvaled kel and awnolher one is acts as
salt baidge- Tho plalinum elctode  (mmerseol @ the tube upto

the pasit -
=> The potential Calowef electiode 5 dopends on cpncentaotion

of kcl Somtion-
= If wo take sotwaatedd kel solution thew +he E°value is'o'y .
workiug:
P anode:  aig — 197 +9¢ xidation)
At cothode:  HoR¥ +9¢” — gHg freductiov)
=> The wek eaction 1 290 - 5o, eclecttook potovitial 5 zego.

oncentration cef( ,
N\AD AN A A~ + .
A device which converts chevnical eNeIgY fnto

electical enevgy by spovidameous vedox ataction. Heve, the
Concentyation of electrolytt 5 Aiffesent &  kvown as concentoation

Cell-

(] , by e+ Ny No3

5 salt b'ﬂ’ofOJO
— AY athode )

Ag
prode) |-~ Ll 441 Y

YT .
— = — =] 5 Aenos solulio (C?)

ﬂﬂ”o%oﬁuioﬁ; = TR b i
(©)
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- )
‘f’]\f?@j",{’ Tn which electaodes ave same and cleclsons are also

some, but concemtrations av6 different ¢ and ¢y Tn which

Ce> Cy-

At anode : Me) — F)gg,) +168” (oxidation)

; 4 l
At cathodo: Ag@) N N A9 Gy) (b“eo[mcti’om)

net veaction:

A9 (@) > Aq-{é]) +1&”
|
AC}(E&) HIE 7 A (cy)

+ “ 4l
M)+ M) —— Ay + My

ﬂCCm’ofz'mg 10 "nernest cqm,a‘ﬂ'ow”

= EMF = g’4 00599 10?(@
a4l

/h/,

—> EMF = Ep-E_

Gl yepresentations

A9 (c,)/f‘)‘}NOB (e) //"’9"’03 (%) /‘Q?(Ca)

7 407 (%)
EL = E°+ 00599
& dog [cy)

EMF = EK'EL

= Z’Cr&—zqg dog(cy) — 2~ Li?i? og(c,)

= 0959 (dog(cy) - tog(c,)

EME = 00599 dog [Co

www.Jntufastupdates.com 9
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@@Hgy: A device which converts Chemical ENCIQy fnto cé’ééﬁ’;a[
everqy 5 kvowwn as ballery . Bodery  principle {5 same 10

electso chemical cell-
The X
bafieaics oze {wo Wpes P +hey ade
I+ PIwoay batley vy
9. Seconclary baflery

[+ Primioy : .
AN9Tg baflely: pe starting 5ioge of battevies (pm) yon -

TChoagable patteries & known as PUmary  boftexics

-

ex: dry cell Lechlnmee cell, zitne aiz cell
I gecondogvy  patfeay
botlezics

© P usivg  atieaies o) 26ChaTG0 bl
%5 known as Secondazgy batteaies.

%,'mcko{— Cackvmivm CC[[/ nickel metal hyelaice, cell -

077 el 00 Lechlanche celfs:

<\/—> +ve ceff

Graphite < r———-> NHycl+ Zncly + Mnoy + staach
(cathode) |- | (electrolyte )
: =L _ve cell

www.Jntufastupdates.com 10
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D
v\

Zinc v octs a5 avide uvdesgoes oxidation- Gaaphy
yh acts as cathode pwt it does ot underqoes  gecnction -

gtockion becaumse, of 15 a won- wedallic elewont-
The Mintwst of NHCL ;) Zncly Mno, avd Small amou-

vt of Staach powdles acts as eleatolgtc  which undergoes
Tednction  geaction.

Af a&Oo(@:
N — zn*?h 06 (xiclation)

At cathode : + ’ |
~ A~ INH, -+ M0y +26 — 5 Mny0; + INH3 +HoD
@cdwch’m’y
Net Reaction: |
e Wl 3% P
INH &
h T+ IMN0y 4 9g” > MNp0z + anHly +H,0 -

N+ aNH + 9mn

Adyayitoges ;

I It 15 (ow price:

‘ ‘ P il
2 ——— Zn"P My 05 + 9N HyH0 (16V)

2. T glven 15 Wit of woltage
% These o6 MNONIOXIC  palleries-

uses: ] ; :
~Ib 5 used v electaontc devices ke calculotor vadins;

wall focks, vacmens . .etc.

INickel codrmuwm cé([s (Ni-cD) :

A A0 oL

It 75 on tXample of exaw ple of

secondary  cdl ov) baktedy . T 4his  cell cadiuwm metal acts
o5 onode uvderqoes oxidationn and el oxi hydao xide

www.Jntufastupdates.com 11
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'\'(O(OH )Gp ﬂ&}fﬁ a5 Cathode W/lof(’ﬁf%055 ged neton  aund a(ka[pfvc'.
Potassium  hvdaoxicle (oH) acts as electyolyte.

The powed out {07 these batleries s |yy

At anodes

Ny

cd+20H" — d (OH), +326 (oxidation)
de: gnN¢ 3

At Cathoat INLOGHL +9My0 +26~ INVOH)y + 204"
| | Cf&:/mcﬁb"fﬂ

NeE BaChon: o | opg-

~~ N~J

> ad OH)y + &
N0, (0 + 2H,0 +2C ——> INU(OH), -+ oM~

Cd+ 9NTOOH)g + 9H0 — cd(oh)y + :)Nz’(oH)& &HVJ

- WSS §

| n~ 7 _

Pr(These a6 used i amedical applications.
9 These age used n 7egeatch  equipment:

3. These are ustd M Agh quality Lab equipments-
o / : |
Nicke(- metal hygolidles cel(  (ni- mily)+

In 4Avs cefl  MHy acts o5 anode UNA £79-
-065  oxidation and mickel oxihydyoxide [Nio pu ),] acts as

Cathodle undergocs  seduction and elecio fyte solution is
alkaline KoH solyption .

9 12V

These  baleries awe, eCharging power
o -

Ay 0n09LE ME+oHT — w04 ie (orciclaction)

At Cothodos Nio OH) FHz 04167 ——— Ni@H), + o™ (rechuction)

ASEEN O N e

IR RS e S 60 12 4
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e

ef 7@@ (on P

AV

MH + off > M+ Hs0+ 1€
NIOQOH) =+ B+ 16 N ©H Jo +9r
MH + N1O(OH)

—> M+ Nt (OH);,

(?W)

%565 :

Tt s wsed T electwonic devices fike CovnpPUters-
2 1+ alo usel c[ecfmca/ Vehicless

Lt—fhtmm LOVL CC/[( Li— MNO Cc([) T ts cel  Lithoum metafl
octs as anode omd uwndergoes oxidation and Mo, acts
as cothode undergocs geduction and  Lrthivm wetal

079aniC  splvent vt C[éCf’fO(\?tc.

The powts output fo5 +his Cell 05 [f.3v]

15\

At anpde: . e
~ o — GV e (xidation)

ol : - - .
Af Cothoot: My + £t 17— L= mno,  (reolu cliow)

MN0g + L FI —5 Sy MN0,

AtMn0y ——  ff- MnO, (1-3\/)

App (cations: i

AV AV e

I These are used T audtomatic camezos

9 Conic types of [ithivmw cells ave wsed fn 45t quatches
ond cacm{a%mfﬁ

www.Jntufastupdates.com 13
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’Z%'N"(\g aig Cellg:  Tn the typo of Prtmaty cell, the cell of ziye
metal ocls 05 avode undergoes oxidation avd  pogoUs Cavbonv plate
acts as cathodo uvdemgocs  wecfuction oand alkaline foH acts as ’e,(cc’cz/c)(-
._\9{0.

o _
At %OOL Z1 4+ 90H

> Zwno4 HoO + g€~ (oxc'a/athVl)

At cothode: . Ho0 3
ARG g o e — 5 oy @echuction)

Net epction:
200 — > zno+4 Hsb+ 26
! "
70+ g0+ 26 | ooy

) ‘Z'V;*f'j?LOQ — Znp O'SV)

= Tho powtd output o8 +ais cell 15 — sV

Applications:

NAL A

I Thesy oge used n wmila1ta2y voice tyomsmitteds-

¥ It olo used m cloctionic pagers-

Tk celb

A fuel cell 75 an electwchemical cell which Converts
Chomical enerqy tnto clectzical enctqy by using fuel @ the
Presenico of oxygen and hydwgen gases aespectively.

The basic principles of fucl cells oae identical
to those of the electro— chemical colls-

The fuel and the oxidising agents ax
contivmovsly aved Sepeaatelyy  supplitd to the electaodes of coll,
of which they wnder9o seactions « Pyl cells oo capable of

Supplying  cyment as lovg as the seactants ase supplicd

www.Jntufastupdates.com 14 4
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: Fuel colls o chorocterised by -
e hgh 1y efficioncy -

& Low noice Level

3 M0 theymal pollntion

HaA09 - oeggen fuol aolls (Hy-0y) ¢

T this fuel coll , 9 porous guphite
efectiodes  coated with platinum particles acts as anode. andf
cothode  * The eleGtiolyte  solution 15 251 of koH Solution means
9.59 koH Prsent in roml of wates:

&f %09@: Hy + HOH™ ——  BH0 + ye (Om‘o(ou,‘z"om)
RY Cothods: 0g+ A0 + 4 — tot = (Fed uction)
S TR My a0l —— o e
O3 + M0 + e

_ L,‘@'H/-

=) T ho POWCY Omf‘?mt' 15 [ 23V

Applications :

VA N r N

I 25 an awxiliazy ener9y spuzce i SPacc vehicle, subwmazines. --

- e
9. because of Light welght | these e paefersed for space canft-

and paoduct tho % a valwable Fresh wattr Foy astypmauts.
Aebvordoges

I Bnergy cunuersion 15 very mgh.

9- Novse & +hetmal pollution ot Low -

www.Jntufastupdates.com 15 -
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3 Matanancs cost & Low -
b Prodnct Hi0, 5 o A7tnkINg watcy Source Fo¥ astroviguts.
Limitodions:

MM/N‘)

[ The [fetime of fuel cell o5 ot accwratehy frown.
2 Thts tnitianl cost is high-

Methyl altohol cqen el il ( ctsgt: [oikaline foc cof]

Moderials: 2 posous wickel plate , ono yowms nickel plote 5 coated

1mﬂn9ma%co( with Pldimwm paticle which 0cls a5 anode,
onothey posons nickel plate (5 ated with silver poFticles acts
05 cothodo~ he electaolyte Sofwton s sotwaated £oH Solwtiom.

At onodko: "y
PRV VI o CHBOH + 60H™ _ Oy + 5H90+ e (ox[o[aftoﬂ)

At catlode: 205+ 30 66 — ¢oH" [recluction)

’M %ﬁé&m CH3 0H +/6’0/H' —> Oy T5H4;0+,6(

g—og) + 3,0 + 66 —> (o~

I

cH30H + 33_0:, ——> (09 +H0

electric curent

¢ ey |

'mC{’H?f : 6: koH U ok—

alcohol £ | ¢

VAPONTS Hﬁ - 0 i B
e ¢ | =

] I aill

ool efoctlyte “cat hodle
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Ad u%mgg : ©
I These cells aae stable at all emvizonwental conditions .
a: ’Easlgf 10 {?01’6)70?‘[7'

3 [e55 7isk 10 aquatic plants, aniwnals ---etc:

K Becouse wethanol possess Lowes nflama bility [imit thon
gasolie it posses [ess fie Tisk thaw gasoline:

o 'B'CO? of high 570[7’0961/1 Conceitzotion methanol 1115 an
excellent fuel-

PGS PhoTiG Acid Fuel cells (pAFc) « :
In phosphoric acid fuel cell, s pozous

Platinum, pagticles acts as aypde 4
Cothedo + The clectzolyte solution s o mixiuge of phosphoric aci

% silica coabide mataix (5ic,) The powes output s jgp 40O k) .
Powes output 5 U6ty high due to 15 Stiong acd acts as o

elctyolgto:

Coxbont Platts coattol pis

gfj a}x)y%: Hy —— ity Le @x:bhﬁoﬂ)

on

09+ W‘f’/“{ —— 2,0 '

?H:’"‘ 0-‘.9 — ?H;;O (ioo— LfDUKlA))

————

aff[%“@f%ﬁ: |
|- phosphotic acid fuel cells avt ustcl 07 stot'onarzy powe?
generotion with output {00kw to 400 Ko

www.Jntufastupdates.com 17
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> wsed for lawge vehicls a5 6vsCs:

— AW \ clectric cwpwent
electyovt f/owq( h‘, flow
) 1 ]

h d | Hj_) :J:o;o‘a‘—g 0
YaT09en— L Seer— 4
= T : e l o

L so0°
H'—
Y i
?\ H*:  giler = H0

: omo;}p ch'CHOMié athode
2000, Cagbvate fuef cells (MCFQ): Ty 4nis fue cell, one porous

Nickef plate is ivnyn‘gmfcd with Plotinum -pagticles acts as
anode , avothes posus vickef POYS i5 Coated with Lithinated

m.C.kd, 0Xide acts as cathode, - The c[cch/o/\;ta solution 5 SodTuwm
Powssium  cagbonate avd cipunic Cell (Ginkoy).

At aviode« H + Ccga%
~ AN D 0 E—— ;
? 3 Ho0 +0,+ 2% (oxidation)

At Cathodo 505+ Cop +267 o Grecbuichion)
‘7\,\,@/5 @Cffg{l: i W .
TR HoOt Cog+ o

?"Lo‘*"J’%*/’( — 7

w

APp fieaf&vls : o
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electront flow — = electic cm’b"lCVl'l’ (i)

I
i J ,’2.'3:'
PR—— e / ; o
(Mdvrogcn__;_ 1\, . - 2eTE— onygen
0. < & e | & o S
Q Cop Os
\l/ ) NS Oy
e ()
HoD «— |—I30 et 20
B = & =g
s [ ?
anode < e 79 > @[cc{—w{%{ﬁ
J y/
2 cathode
oVl
g\g‘;{@ N~

SLITGIIE g PSS of destructkion ©v) deteriotion of wmebals
Guantity by the acklow. of cnvizonment {5 kvown as CoT0SHV)

' 1. Tvon fgrm yedelish bwown Colous yzaciya%a%c M 115 Suzface
{5 KNOWN G5 FusStMG of fom  (Fep0s-%-Hpl.

- QFPYY $0IWS Fenish colows laver fn its susfacc s kvown
A9 T‘U\SHVI% Of CO]?]?C’D’ (CM«QO)

TﬁCO‘iCS of CP]_?’O@:

1 Aciol — ¢ on:
eI ion ,&90,@'? C,\OZTQELOZ" The wetals twieracts wih, atvnosphe e

Tases fike coarbont dioxide , wate? vapu? gud OXGTN 9as +o for,

metsllic mabonic acids - Furthuws ;a7 bonic aciol Fencgates (oyypsiov
t0 the wmetal.

G Fet Hp0+39¢0, +.1 p
Ty > Fo(tos),

Ton caypomic acif.
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N5y theo?y (07) Divect chewical attack theoaty of corrosion:
(B4 A AN N AN AN A A A AN ~ ,

N~ AL AR

Dy Cor70510M

= |
- —_— |
oxidation covr0sion with Ciguid wotal
CoT¥05TON othey Gases co¥ 70510,

I- oudotion wrosion:  ppefs 'ACts With dfng atmospheaic oxy9gem

to fovm awmetal oxide flayer on #5 suzface
At oviock, : . it
f . — M g (Ooxiclation)
At thode: o6 -
== 7% — 7 (zecuctioy)

IR M+ 1o

03 — M+n+0-? ey Mah
o
metal oxidle, Loyes

INOEWTE of N9 Loger:

I Stable, nov-pomous

If the Mgo Loer
5 Which i5 paottctive  and  acts as o b

ENVidonent,  that NS Myo Layer
QT05ic of metal-
@:

15 Stable and von-pogoy.
aTer  betwet”l metal and

Frevents the further

Copper, alumn um
& UNSta
= \6[6 MoO Lowger:

If the My Laved 5 ymstasle then it 15

POCT  dpes ot takes place oy
metal  covision does ot ake place:

ﬁ’Y}‘VY]CO{L‘m/fC(\?« decom
79en . ITny this

ear  Polch) platinum
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- VO.[?‘J“.(& WU TF +he metal oxide loyer i5 volatile on ﬁg{mzc
Topid Covsion tukes place-

ex: Mo

H Stable posous: T +he Mo0 8§ Layed 5 stapl and posonis

Which Wcrease +he Furthed cory0siont of +he metal-
€Xy Chromium
¥ Coransion, i
with : c
%w oo WE OUneS 9565t T 44t concept metals mteracts
5 ) . i
th othed gases (ke chlorine, flowsivie, Coy , sulphus dhoxide,
NOX' to form pwtective and wpn- PIOTECLIVE Lavsey-
2
— MYty — gpgel (protective)
9
ntcly — sncly  (ron- Potective)
In abpve {twp example. 5if L
- Ve metal 7 ; =
chlovtne Qas 10 form Ptective (o iencts b

7T but nd .
metal 10 form  won- PO, B Ca’é&fs WIth  Stanuw

3. Ligyi ]
Squid motal 705y

Al the metals aw sply

. | ds at v00m fempe -
-raturt extopt of MECUT's~ The WEICU?y ftegact WHA  heiser

othed wietals {0 form amalgam excopt of fpn
Ligunid metal  corrosion.

Platimum s 000,

—> This omalgum 15 useful i dental treatwment 4o full £Uf
Caui{;v} yp’fgeﬂt ‘!p'Vl '{?C%
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Wb ey P el gkack vy

Tn electyochemical +hedre) metals acts as
anode undergoes oxiclation  and envionwent it acts as catiode
umofeﬂlgocs Kdnctions weaction fn 1wo ases those are acidic
envivonment, basic (09 veutral evyironwent:

At anodo -
~/ VY M ———-—} +_Vl o o
~ M™ 4+ ne® @xw/aﬁom)
At cathode: |

g Ay N

o i % + .
Ll e Hy 1 Wmcﬁbm)

case-jl ¢ 1 ~ _ .

Kusting of faom:
Tho 170 metal fnttancts with bosic o) newtal
evwironwient 40 form vellow  colouy ferrons hydaoxide « Trmediately

it loses wattd wolecules +0 9et yedlelisf  brpown  Colous precipitote
e a5 & Tust (FG?Oa'?fHQD) |

,ZJH 91‘,09\[3: o — F6+g)+ 2 (oxi’c(a'h‘OW)

Af cothodot L0p +H90 + 367 — 5 goH (weduction)

et yeaction:
N VRV FE e——a F‘Cf?_,_gg"

7 03 +H 0426 — 5 oop-

Fe+L10 +Ho () +9 -
74 TV —— FeYaoHT Fo (o),

Viellow Colomn7

FoOH 5 Tho > Rl Hy0
—

Veelolis5h baown Coloua
—————iedRtebasiUpdates.com 22
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Tormation of diffcrent bapes of colls during Goraosion: @
Theae 030 fowd types of clls

| Difforent metal coraosion -

9. Diffedent acvation ) concenization Cell 070500

3. woater [Tne covrosiont

b Stress  Cprr0SLlon.

- 'QLH%@WL metal Cova05i0m !

whenever two different metals placed
m efectuolyte 50[11%1‘014 Commected  with electically . According o
electzo chemical $6mes  put of these two wetals one metal acts as
anode (z{wc) UNAEY9oCs Corrpsion, anothes wmetal acts as Cathode
opper) docs not wndergocs corwsion 5 fnowwn as " different

metal eo¥eeo  co705i0N"

1

B cWw
z@mdc) ot =l - Esthude)
N
e elecivolyte solutipn
P g

.z 2 _ ’ . =
N— =1 9¢" (oxidation)

b cathode:  cu 496 5 cu (vechuction)

[ R N
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[ S e W

- Rifferent ogyation (o7) concevtaation Cell cozavsion s

o o { In this cll 5 prgpoaed by the Concentva-
., ov of clectaolgte  solubipn . Zne metal dipped tn Nack Solution
15 pastially lese emdipped POVt OFf ZNC wetal acts as anode

mmdomocs C0705t0n  and Mmdl"jo}oc@[ postiont  of zine metal acts
a5 cathode docs mot undemoes cowypsion -

zn . |
e bwreHe
el stavl o
o] :
sofulion ‘

At anode s zn —> zn'?49e” priclation)

Af cathodo: 205 +H0 +36" — 901" (secduction)

3. woatey Line ¢ N : . )
AN an AQJW'Z:\O,?K% I’W 'WHS CO” 15 ]776]7@766[ B% conientra-
~tlown of oxvygetn Leovel
eXOMPles  Take o water contaimes which s filled with
water  below the watey Lovel 15 pood oXg9enated pazt acts as
anode  undeaqoes comwsion and  above the water Level 15 wic,

pxygen It acts as cathode dots not uvickesgocs Coyaoison -
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~Tch ATE C -
b | ——
OM%@%OC[&) ..... 0Xygen
= b [oodle)

Mt 917655 COvRSD;
staess cells awt propaved by sta¢s511g

eXomPlot T o maif , head  ond tail part 5 s{yessed asca acks

a5 anode uﬂdwgocs CQTIV5I0VL « The sewaining bodvy 15 unstressed

ovea, acks as Cathode docs vot uwdergocs  covmsion.
Jnstesseal )

A | tho
NI Gt k) I ode) o
Styessed
azeo, (ovock) ! T ”65566[
(ca%o‘(c)

T

%651311\7 ?f %{-@é: Stvessed (awodc)

The Pr0CctssS n which o wetal exhibiis
hi9htt comosion  sesistance s called  passivity of wetal”

when o shable, ON- Poabns and hig hew PI0tect
WO Mp0 layer 75 formed on the surface of it 5 caffed

Passivity”e chis moetal M0 layer s formed, o barviey petween
wetal aud environvnent avd prolective the metal foym CovyDSion.
This paopesty 5 called Vo ssivity”
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Tactors nflwenling ate of CoTa0sion:

N~ N~ : ]

L ANodure  of -wetal

T ANature of envivonment

Natwie of -metal

N AR ~

Al '
Y Fhusical state, of wetals:

The vote of Comrosion 15 fnfosmed 67 QT
dvne {0 5HE55 | Smalled +he 5ize of metal greated the wate of corrosin

) position of metal 0 qalamic sefes:
i Scps when w0 wmetals aze v contact
L T The metal above the seaies acts as anode and

UNAGIPLS  CoT050N - Ty, metal below the S5eAES acts as cathode and

dotsvot  wndergoes  cormsiom-

¢) Swrface :
X3390 of mefalt g WIGh SUTfACE  of vnekal “vapidly corrodes

05 it ollcts wore ofuste A smuoth sursace does ot corrockd Casify

d)  Ppuzit ;
’ A2 o mal Qeneaally PUTC meAals  docs vt undez goces

Q0510M +f ‘mpurities ave added undergees  cosrpsion.

) NGT6 of My Loyer:

If the Mao la ”
) 767 15 stable | vion-
which  paotects the mesals b fod ) TON- Porous

) , Wer 15 staple %
NCTEasts the Corosion. MRS REE
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. Ntuxe of envivonment )
O Y o s e e
o) efftct of dempedatuaes

Gra05ion wate &5 paportional 4o temperat
“UTE , TNCTEASCS  Hae iomperation vate of o050 q/50 TNCTeAsCS-

9 humidity ow) MOTSHUTO: Moisiuge fun 4, atwospheae acts as

electiolyte and causes electa0 chemical Cor10500M (p7) wWett Cor105iom.
C) Amount of oxygen {n arwios phe :

oxYygent in almosphere, CAUSES differen
~tlal aveation types of commsion fess 0Xy9enated part acts as

avode. and moge axygenated part octs as cathode + Covwsion
take placc at avode-

d) presence of fmpuvitics in otwosphent :
Impuaities [tke HyS: 50y --- eAC present
n the atmosphest metal undeggots sapidly Covaosion -

? BIE B gk

In acidic envivonment wetaf undergees aapid
Co7Y05:07]-

Corr0S10M Covia0/ :
A NN AAY Y
I Pooper designing ;

= Whet anode and  cathode waterals aze used o Gather then the
oTeh.  0f ON0G material 75 Laxge-

=2 The anodic pazt Showldf

not 66 Painted (o1) coppted becanse
any C¥ocks

M Gotitng  causes gapid COMD51nN
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= ﬂvoi’o{zfm? alloys

f—> Anqles ) comnens, edges shouwld be avoiclos fm o Structuae.

C— DO 7] 3

. — 5

= The waterials should vot have ShodP commens- and wevises.
They  belp tn stove of tmpuritics.

= The PHper design shounld avoid the, PIESCNCE Fovises between
e aogacom poavts of the Structure

% Z
z g 2

” ]

] -

] s o

w % o ]

& RN = A -

: ; #

. 1 ]

L ]

Foor . PooY
o |
weld 'I’Omt
WZZZ 777 7777777777 777770
s BAT W er) W7 777227 T77 T I7 7 77 qcoo{

P72 A7 777 TTT77]

weld ¥0

/
| TP T AT T TTS T T

; ] | _ best
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. when ever possible the equipment should kC supported on legs
free v cizculation:

=\

]

M, LS

2 Cothodic protection :

AN AN 0 NAY ANJ NI

The principle tavolved fn this metal 15 10
foice the wnetal to be protecied fike & cathode they by Corposior)

docs ot occurs. Tt is two tygpes

I Soc¥ifical anodic protection

2+ Impgessed curpeont cathode protechion

I sagifical auodic proteotion:

soil

% A — — -

anode \';-M% e e
P . '-', _ J_MSM(OtILCc{ coyjfpcz WIire,

PR

""”k’—

—. = {l.Fe i, (=" cathode

-_— —t

In Yhis method o wote avode metal 5 eowaeete
conmecied 10 base wetal o pwtectivn from  cowrosiont the
woge avode wetal ftself covwode Slowly, while the bast
Protected -

- www.Jntufastupdates.com 20 et
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The 07e anode metal s calleef  saca+ical awao/fj.-'
e covpde the sacaifical avode 15 aplaced by Fresh ovie |
Jonesal all wsed  sacsifical anode Mg-zn, Bl .- etc.

App [Tcation ;

I To prevent  Coviosion of umder Stand {ow D .
2. To prevent V050N of Shiphnlls- o GhC

o bttt 7
BT e (T e k
R CRL g gt ¢‘_ T A .
g “‘(“ : —. W 3 ge :( -\_.—-‘-—- 50’1{
aode——C] - = 7 e
@'mphfft) LA g e ."'* R IR Tnsulated 60]7‘}967
b T T g 3 MR ™ = et wi’_),c
Coal

-— -

R dety e | Pire_(J~+— cathodle,

I whis wethod am Gmpyessed, cuzzent 5 applied
n opposite  diyection Huen the base metal changes faom avode to

cathode
In +0is wethod the base metal 5 conmected to negative

tegmimal of D-C - Hewmce the base metal acds as cathode and

protecked faom  covmsion + The positive taaminal of DC - commecte
~d 40 quphitt and acts as eathode  anode undergoes cosio-
N This 4jpe of protection 15 used . buaried off pipes, wottd

Fipes
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«71}7&9 lications; y

[ 1o Prvent qust formation of Lo upships:

2+ T0 ?976V014f qust  Formation tn {sanswission line towlss:

PAotCCtective coatings:

NAY AW ) Y (AR

Metollic ccattng: The susface of base metal @5 coatedh with am
othey metal 5 called m@fa(h'c Coattng - 1t 5 of two bygpes -
) anedic conting
W) cathodic Cooting
) avodic conting: base wetal -5 Coatedd with wore anode metal
5 Called “anode Cativg"  Gemewally used oanode wetals aze zn,
ma Al - Hp ol
If owy holes breaks @r) cracks oo formed on the anode
coating . 2 galanic cell 5 Formed between the coat wmetal and
e_,;(?oscd pogt of baso wetal ztvc 45 move anodic than from -

Tnce zine acts as anode and undergoes corosion, Fe acts as
cathode and protected From  Coryosion -

Base wmetal Govt © Coated -with move. anode zinc
@afeof metal) «

'ID Cathodic coating: Genenally used cotpode, Ot n Gy - Cattiode
coottng puovide effctive protection the base metal on

o [7 when
the laver 5 ontmuous and dots ot foxm AN fole 6x) break
(Vs 7

If ang hole (v rack awe formed on the coqtey Lagey « The base
metal wnder Jocs  wove Corosion.

Sl
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example : )
Tin coattng ow the swaface of [N paovides protection |
ond 05 long 05 {ne Surfact of wetal 15 ctoveged but F anYy bolg

(0v) CraCk fromed tin Loyer

.ﬁf}?ﬁicuaf@ mﬁhg\cis of Coya0sionN:
| fe 'Ga(vamz'sfm% i = " .,
2 ‘l’f’ﬁm”m? } Hot C{w? JROLE,
3+ Electr0 plating
Y Electaokss  plating
5. Metal clacding

l ga{vam'si’vg.
© WDV\S“C‘* lzn’ Coateed
shel
6 8 B % 30 =
R

-2 Sl [ e ol vlnctl [ ol
—- -2 Lolgiz—| | Bl A
:-*1"-_ =l —li il ] s R D
dil HE0y ot molten Zm , -
so(uhow‘ wate? (4195 -y3rc) o
(60 -90T)
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. .;@a[vamﬁ{’mc; 15 the ?JOCCSSO frﬁo 0N 5heet 15 Coa‘((’,c[ Wf-fh,;

LnC - The (100 asticle s fiyst dipped fn dilwle Hasoy o vemovt
qust and dnst: Thewn , 4his metal 15 O[;]ajaciof n molten zinc bav
woamtatn at 430G - The surface of bad i coveatol with NHycl

flnx - For sh'cko'mg on the surfact of molten zn’s The coated
base metal & passed thwough - unifoym e thickness of coat
metal - Pivally we get galvanising  asticle:

9- Trnning:

NAY NN

' Wnnm? s cooted tin over the on o7 steol oaticles: TZ'C; »
prowss consists i Fisst treating sieol sheot ndilufC i Wﬂl&»
a . - a,
1o ooVl ONY oxide Film- AACT this it 15 ymswﬁ +thaowng

etal 10
toth of zivC Chlowide flux - The flux helps +he woltont MO o

odd heve +o the wetal sheet - Mt tho Sheet  passes thaongh au
tank of nolten 4in ound fonally  though o sevies Of 70[1075{@%:/»
nde vieath the suzface of o Layer palm oil - The pabm oil paotects
the, hot tin- conted  suzface agamist oxidation - The 70(le7s

gMVe ANy excess of tn and produce o thivt £ilwm  of uniform

Hhicknts5 -
Tfﬂw/\fﬂ% 59@’/{'
e o o
”7'10 Y=g g O O \L
! A .
(Nf'l:/
( ‘t( S _
VAN B el w72 /111

I"JOV" 50\66{

.5
.
=B

s

" =
-

Y o

-

{

Pa{m O” e o ad ‘-:—;——5 'an,;; 'F(M,X
OIS s AT
1N -

|l, [Dl
|
|
|

ARRR

Hys0y (E0-q0C)
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% Eleotrn plating :

N Y A Y

_®
To

— |

Ag wetal <ﬁ
(omode)

::; "__@::——\» cathode

— ==

|
fil

— —_—

—— =1—> Silver thiocyanide sofution

oy

—
o —

. Blectwoploting & o piocess n which the coated
metal {5 deposited on the base- metal by passing DG thoongh
own electaolyte solution: -_ ]
i - In Hhis process the cleaned 6ase metal 5 wade.
as cathode 0 be  onvected megative to ttrmivals of p-C and
iR cont metal 5 takon clctlgte - The clectrpdes are
Winected 4o balery amd D'C- Cwasent 15 passed . now -
‘ehctanlysis @5 takes place omd the  cogt metal s deposited
oveT the base metal

exanples .
AT The €oat 5 wast siluer on 0 Coppel spoov Whel

as  catthode and silver acts as anode, and silver

5
*Foor o lyie - when the electodes

thio sulphus ©7) cyvate 15 eleoto
a6 conmected OC , A9 B depositel on the, spoON-

5N Name of the avode £lectrolvte splyntion
I Silver 5ilue? thio cyanide
9 ATIUN Ancly
3' 'V’I‘CkC( NZ.CLQ
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o e K platinum pcl,
5. cadminm aAsoy

Electroless Floting :

AN NN N

A techinque of deposition of coat wotaf
omd o catalystical ackive sugface of base metal by as

mitable stducing ogents without wsing clectaical eneogy is
fnown as “electmless Plating”

Eleotvoless plating gpvcess :

In his process electsons wlease from the
oxidotwon of veducing agents , secuce the wetal tons at
mfaﬁyﬂ'ca[[tg active suifacc to wmetal atoms and d&f@ﬁl’fw{ +0
coat- metal-

"Electao less Phting of

AAYAN A" aod

[s

_‘/’ 2%
- Bothing solution (pr)

—  Nicks solution
electaolitic bothivigp solution ! -

- Reducing agent —  sodinm hygo phosphatc

3. buffer soluntion —  Sodium acetatc

. Mmediwm soluton 01  __ 5o mm succiviate
complexivg agent

A YRS

6- AompeTatue  — 9q3c

RS, - _wwwJntufastupdates.com 35
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o Ao
3 o ps

N : © = '
S HaPOF + HoD  —— HpPO3 +9H® 900 (oxidation)
at cathode _ )

fE’L@Cfgg(ggS ?f@f:lﬁ‘? of Coppey

B Ba’fﬁfmq solntion (o7)

electyo [ttc bathing solution A
Q- C?cdmcfmg achf — fowwalo(&hyc(c.
3-  buffer solwtton —  Bochelle salt (500&"1/114'1 yofa%z’mm%mtm-@

L. Medvw, So(ution (o7)
Complexing  agent

EDTA solution

5. pH 4019
-  Temperatund® — 25¢
ol g i
JHCHO + LoH= 2HCco0® + QH0 +He +&G@
At Galhese:

ewt? +9e2 5 cun
Metol clacing (om metal sancwitching :

In this process base metal 5 coated
with 1wo  homogenons wmetals to form c[ao/oh‘n7 sheet (ike

50\710{ w i‘L’C&‘« MANNG -
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"%@f\[ﬁ"’ Dwaa oluminium &5 coated  with +wo Al "metals i
the prsence of cletaic wllas by applying temperatuse

and Pressntd {0 form  Al-clad sheet -

,//\Z-"—'e-"‘"-‘

. duwro
o pa it um

Al - clad sheet
. AL
0f Q¥

';M ( 0R) 0I9aNIC Coativy :

2%

.. Foint s o oispeasion of & pigment
m o medvum oil parnt contain the following  fnek gaidionts-

T Bindder s These o1t added 1o paints to hold +together all he
fngridionts with pigments:
’ Xt WAX

3 Fillews : Theit, ' age ao{o[eof to pavnts t0 veduce the cogt & <0
wnﬂouo the spectal yzojoow;k like, dao, bilised hoadness, Staeng
éi_zg Talc, silica, gypsum.
3 P9 NQW These are added 4o paints Hox different colours
¢x: Cavbon- black

Znp - white -

Y ming ofl: The [fquidd position of Farnls fn which the
Pigment 5 dissolued s Called medium () 0[17!1/1? o1l

- ~ www.Jntufastupdates.com 37
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ex:  Soviabeont oil, fishoif “_;. 0

5 Tonneds: Thest 07¢ addedd to paimt 40 educe the thiv so

that, they Cont easily appliecd  on ¥he suzface

exs ko050, vitamivi-C

—_—

6 Plasticize1dt These age added o paints o give +he
7{a5fz'ci+l7 ond  Flexibility to the parmt-
eX: Triphovigl aminc: o

T Antoxidants:

AN YW oY

These are acfalco[ to yamfs o prevent oma[mhow of‘
PaTis - L ;'
8« Anti 5&{}"”}1"% These age added 4o paints {'0372@17@1/17}“ .

Skinning of pafvits-
Xt polyhydaoxry phenyl-

poced

P?e
M- Bed
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ONT-IT

" -IT
e ‘_- r—c—"’_
o : PART-A o

Non-Elemental  Semi Conducting matevials-

' 8 i ’ L ) i
The materlals  wibfeh behave as insulatoy at abeoutte
e(ectvfcffg at rmma[ +empemtures

ZeY 0 and conduct
ave eatted &’emf conductors -
-> Thl&‘ pvopewtg 93‘ agemf.conqquti’v_i’tﬂ explaimed . baged on
bar)d theory . - :

TQQS of &em_f_c_oiductqv's: |
¥ Semiconductoys ave two types -
I+ Intringfe  gemPeonductors
& Extringfe Cemt Conddc'{m‘g' '
I+ Intyinglfe  Sem? conductove + In “the fevmi energy qap

fs emau bW the ‘Valence band and

conductto bonds Qo that -the erectvon “from ualence

band fs  exléted 4o Cconductiom bQY)d,H: {s catted
' mhmstc Semiconductor both the hole teﬁ tn Vatence
band  and  the ex&vced e(ectvon to the conduetfon

band contvibutes towarde condueh trriy A¢ the tempeva-
Huve YiseS, 4he  horof  electyoms PYomoted o the

conduction  band ncreases contrfbuting +o the fncvease

conductivty Ot Semi conductoy -
conducting band

(n

EfCematl)
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2 Extvinsfc  Semiconductors :-

The _Ferml‘rene‘rgg
oonduction band 'S modervate

ae extyingfc  Semi

gap between

\ratenty band and
n Semi conductors \S Known

conductors -
% This qap is Jall-filed with impuvities fs kpown

as cdoping:
conductH om
Band
£4 cSmatt)
\ u-‘\ e ’
e .
Uumw
Band

N-type  Semi conductors:- The peptavatent jmpurvities like
PyAv, to the gRlICOM (©1) Germanium

Semi  conductoys g Known  acg N-type gemf
conductoy - |

¥ penta valent jmpusities have five electrops L

OF these fouy electrons ponded with e?coz)qe,

Ohe  susplus ejectvon fe Waandesihg N gem?

conductoys .
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T

penta valent fmpuslty atom-'cdmor)
1 \
—e @ B @—
B R LR
et ' oy e

a) oo’pfnﬂ of fmpu'sf’*cg

Quyplus’ etecty™

| conducting band

e
& torm i

Dona{ band_; enevqy (]qp

ralente bondll .
A doFarH wtth  more election ¢ Soym <d '
Nayyow band -

p- Hype &emj&ﬂuc&om '~ By 'mtvodqciwdj a trivalent

impuvfy * atom ke Ag¢, By §a into
& or §e, the Yeplacement of these ¢ or ge atoms

by impuvity produces an incomplete bond tn the
Styuctuve  producing  a posfive bofe - The  pogfive holes

are locallzed avound trfralent l‘mpu'zsﬁ-g atom at low

tempevratuyes oy abgofute =&evo - At Noymal tem peyatures

< tﬁ*—u.k = - —

www.Jntufastupdates.com 3
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%e \ralence" electyon¢ on -the adjacent 3t oy Ge afom
may aﬁm‘w’) Sw-fficient Ehergj 1o (‘rﬁove r'rjfo +he hOfez
+hus Cveatinﬂ a new hole on the &l or §e.- By a seyfes
of bhops , +he  poslive bole Can ‘migvate™ acvoss the
evystals 4pus  cuyvent 1S Cavrfed out by the mfgra-
Hon  of poctive Centres- - - PE T

J ‘Afwtualellt ?mpuvfﬂj “oﬁom (domot)
— D ete@e—e(De— . Ew b b

I I I ; Gmdutﬂrg"»band

I I KL__/bof_e_ et vedu

D@ ea @ e
A el

a) posfifve hefe on ol

"5 a.. 7 & :

¢ . . \alence band
Stoichiometyic  €emi conductoys i~

i

’ The - cvystal  Stvuctuves  and band
shactutes  gimilar o that of eflicon ¢gt) and

GeyManium  (Ge) ave, devetoped . by -the  combination Of
gioupM - and  gvoup 'S@ elemants  angd gvoup -1 and
gvoup M. elements-  named aSs . stolchin metyic  semicon
AUCHY S - | " |

Bp-
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Y-

" Gvoup B §2 Combinatioy Guoup R ¢ § combination
Gemt conducttoY — fermi enevgygapy)  Semfconductoy ~fexmi ehergy
(=0 ev) BAE)
qap Q14 cds Q42 |
Gans '35 ceige 34
gash o6 Pbs 03
InAS 6:36

Chava ctevistice o4 Stoichiometric Semi conductorg:

[+ Stlochio metyic  Qemt Cobdudors have wide energy
QapPs Wwhich leads o bwad eyhaustion Eone
wlith F)fgh conductivities- Hence they can be used
at  Widey vange of temperatuves:

2 They con be doped fo h 0¥ p-iype gemi concluctore ;

Non- stoi chiometyic  Semi conductors: The +vangiH pm

—_—

Metal attached v_\li"rb chalaoaer)

elements  tike ougger) 10 foYm 4wo 1) MoTe f

diffevent  gemt conductoy mm@yy‘g[g ¢ Knownh ag
non- GtO\ChtOIY)E‘tY(C ~Semy cmductoxg

£ Tn Hhisn +3pe 0 f 3em‘conduc’r01 dbes not obebu
Hrhenius theoTy of etectvolytic dissa sgociation

means  -the total no-of anfong f< Not equal to
4otal Hho-0f  eationg .

www.Jntufastupdates.com 5
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Feo yfFe208-.

o

Ex'- Feto
cut 0 -~ cub sClqo0y CU30
140 Tioa 5 TIOg 4y Tio
MmN+ 0 - MNOy MN,;03 y MNOg y MD ;04"
optrolled  vatency eemlg)du ctoyg.-

Ni;'_"; Nij-:‘) s o hOPPinj Semiconducton pmducfnj
h0ppin3 - Semiconductivity by hopping of electyons

from NIzt 4o N3t Tong. the  concentrati on  and

conducﬂ utty  of Ni3 §s contvolled by the addlﬁ’m

Of Smatl amount o4 (it fons.

Lio+ Nio +0, — Liy th‘_; Ni:o ) |
Shows ceonductivitles depending
appticatfons  as thermistox.

gemiconductoye

The  Gemt conductor

on +temperatu¥es and Pind

Ctheymally - cencitive, vesistovs) ., Thege -
ovey a wiide ¥ange 0+ tempeyatuve |

contain?na the compostti-

can be uged

upto  20c + The  compound

Oh ¢t Nixt N3 (g electvoneutyal Semiconductoy
605 " oq opg ,

Wb'eh  fo  shown ag betow -
posiH ve charge NeaaHve Cba'rae
Ligor =009¥) o oow b
o =9
NfEh = oav e o g —
’ 2

09

M"?’f 20'055(3: 615
0'05 0?'0
Thug U7 NigE N3 is peutral  Semi conductory.
www.Jntufastupdates.com
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Chalcogen  photo SemYCOnduCtO’fs

0Yyqen Co) 5 Sulpher (s), Selenfum (se) and Tellu v idm
Cfe) are cotlectievly called Chaltogens or OT€ 'meing
elements because o lavge no-of metal oves ave
oxicles oy Sulpbides- -

the chavacterfstics of chaltogeng aye:

I- They bebave ac¢ gemiconductors oy photo conductors
efthey alone ov by combing with other elements:
ol Th"”ﬂ YqP‘dlﬂ fovm @lags on Cootmg and \iscous liguids

on melhog
3. Seleniuryy 1S an excetlent photo conductor: 2t conducti-

vrfg INCYeASe enovmouslﬂ on exposmg t6 (f@ht, hence
(e ¢ uged 1N photo copgma pvocess ( xeyox)

prepavation of Semi conducto¥s 'r’—é'pisﬁllaﬁ'm’)

P uve Ge—- .. i
T Pygpq’ra'ﬂ.on of ultra p Ly zene Lefining

cry stals — c zochvalski caystal

3 prepavation ot Single 3
pulling technate”

3+ boping e o =
K ; N 5
Epltaty piffusion Ton !najal?ntqf_ on

technique

\

. (han '
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\* p'fepa'm’rior)' of ultva puve @e'

a) Distillation = .
Ge +0ayey of Hcd
l/ 0 pag
Ge c2y Cintermediate Subgtance)

}

Fra eHoON aﬁng cotumn

b

Pce Beath

\L Ny, atp

Ge (o)

!

Zone Qe{fﬂiﬂa'
b) xone Reﬁ_g_iﬂg .~ zone Refinfng. 1 a medalluvglcal
procegs  Whith ¢ baged on +he pn'ncfp\g
+hat +he impurtties present 'h a metal ave moze Soluble
N molten metal than th Solfd metal mpy he puiifi-
cation of Ge \vertica| Fone refiney s used- |

| H_ clamp

—3

y Cemi conductoy Tod

S Ry coll
N—
b > Molten zone
——> Gas

- ) ;__:_——> c(arnp

\lerticdl zone Rediner
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8- preparation - of single cwstals of &{ ov e -
The basic Yyequivement for +the Rabyication ofa semj-
conductoy device (8 that -the Semt conductoy Used must

‘be A £m3le cnjs’ral Hence ng(e crggmlof sl and
Ge ave produced b9 CROchyalgki cwysial putting technigh
C-z—och’m(SK! cx_3=ml pullmg +gchmq,ue

This process wias hamed aftey the pollst suentf—
st Jon  Crochvalski Who invented the method 1n 1916

1b3 accident  while SfUdglntj cvggtalltahon methods - "
. on his method, @ngle .cryctals. . ave grown N Such |
away hat - dumnj caystal growth . atoms reproduce |
4he  Same atomlic  avvangement . ASthat of-the ,geed |

cystal - PR

@) mngng o4 B Intreduction O Beginning the d) CYySta) © Formed (ystq)
Poly gliicon ° seed crysta) | Oystal growth puliing WiHh @ vesidence

D"‘ S""COI) .
CXochralgki  process: "

O —— e e e —— - - e o .
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3Doping T-'Introducinﬂ ‘an mpurity Into +the <semiconduc-
Hing crystal TS catled  doping:

¥ one Boron (o1) Arsenlec atom qddeq(h(oo
millions of  Germanium (o). gilicon

a) €pitany - The Wovd ‘QP"mW’ (s devfved Hfromy

( .
Gyeek , £pi’ meany &e\remr,"cquj’ mean §
Seveval  mannev - The deposition 0fa

Qubgtan(e oOvVeY —the crygtalline
vefevs 4o the deposftion of a

cyystatline

QU bstyate. £pitany
cvystalline ove v Laye¥
on o cvystalling  Subgtyate Which .acls as <Seed
cvystal-The  Ffollowing "are * some of the fechnique
moleedlay  beam e pitaly (mpe)-

b) Difugion'-

Ah  epltaxial laHev can be doped duni
deposf’hon by addmﬁ |mpu'ﬂﬂe§ t0 gSouvce

~3as - gueh CL&' OLTSmQ,' ospbme_ oY dtbomne

“the concentmﬂor) ot 1mpu'1|‘cj in. +be gas ,phaSe
aetexmfnes fte  concentration - in +he - olepostfed
gita - ‘% chn e
¢) Ton tmplar)wmor)\’Cé*'m“?fu‘Il B0 $hes te faue
: SO semlcondwﬁor ma‘cenal S
bombmded WHh an etecmcalLU controlled

beam baving  higher  eneTgy. of tokkey  containing

impurity fong fike  bovon 0Y phosphoyousg . Ion Impla-
ntat on

oS-

method s extengively used 1N +he Pabrica.-
Hon ©of high  fregquencty devices:
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Pp;n Tur_);f_‘!oﬂ

‘ When g single  Crystal of of or Ge fs doped
With  Indium at one end avsenfc at the O0they
end wihich  congtitutes Ohe pavt p- type gemiconduc-
Y and  +he othey -ty pe semiconductoy wlith midd;
le boundawg YejIOT) wheve the +two gldes reet: This IS
Known ag p-n JuncHon. The qgroup I elements B,H2s4§a
oY TN dnd qroup I element ke p ov AS are mostlﬂ
uged becauce of -theiv (0w Mmetting point ,wibich fs use-
fal  Por high tempevatuse difpuston of-the appropriate
dopant element-
p-n g-unc__ﬁar) as a Qeiffev:

cuyyent from an outside Source

e alowed o Llow through  Q ‘Yectifiey only tn -one
divection and thfs f{g Vevy  ugeful becatige {t helps n
Conueating atternate cuyvent ‘tac) to divect - cuyyent (DC)
The  function 'of p-p JuncHon ag vectiffey f¢ discusced
below- 4 trangistoy wifth +alo zoneg, One p-type and
the otber n-type With pyn—Junction in between fg known
diode- of p-—type Gemt conductoy Yepfon fs Connected
to the pocltive  termipal o4 batteyy and n-type Yegfon
fs  connected 4o the negaﬂve termfnal  of the came ba tter,
from  n-type re%wn electyong u\n-rh mf’gmte towlaydg
the  pyp .Juncf?on , Where ag holeg W m«gmte towlardg
the p-n JuncHon . At the pn junction ©fdiode 4 the

mig 'ra{-mg electyong frory  the n—-ﬂjPE 79310n ‘move (nto
the vacant hbofes in the Valence band o4 +he P-type

www.Jntufastupdates.com '11
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° < ° ol .~'.
Tegton - Thic migration of efectrong and holes can Continue |

and a couyyent Fflows ag (009 as the external Voltage than
a badery Pt upplied -

+Ve holeg

Ve hofes
- Tvonglston — §
p [n e s rﬂ-&—vangﬁm
= —
electyong ‘ £lectrong
L —M'r J %fl{
Baﬁerj Ba&eij
a) conducts b) dve¢ not conduct -

When the connectfon ¢ Yewerced p-type ve3f00 B

coﬂneu&ff)j Yo the neﬂa’rTve-Wrminal o+ ‘the battery and‘
n—type regfon fs copnecting to the posftive terminal of
the battery the posiftve holeg move away from p-n
Junctton 10 p-type veqfon and the efectrons mfgrate auway
P P-D Juncfion in the n-type rejl'on'The current+ doeg
not flow ot the juncf?on ag there are np electyong

o¥ poclH e hotec-

> Ju_lCE‘UY) —tvaneletovs
Transictovs  are slngle crystals of cfticon Wibfch bhave

been doped  to gfve thwee  zones, plther pn-p or
n-p-N ag ¢hown below

T EnT
» |
mfﬂZv Ba}sre c;ru:ctof | I T 1

Emittey RBage colte ctof

Jisss
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!
|
|
l
|
|
[
|

1"." ’

Jhe tvanclstoy fo make L WoOYK With regpect to the emittes,

1he bage f¢ typically
~Q\IpI1 6§+

Qaye des'croaed . Electyone flow 10 +he Yeverge Afvection

L e —

D“"H(’Y@n‘l \;Dl-[aseg mugt be applied -to fhe +hree veofong OF

.0av and -he collectoy Fs typleally

In the p-n-p lransfstor, the chavge cayyfers fn-the
emitier ave Posttive holeg, which mfgvate from the emitiey

ot O volts +0 the bage at -o-a Uolks- The positive
holes orogs the emfttev[base  p-n Jjunction. gn-the n-

type  bage reg?on come holes combine Wiith efectyons and

fromy the base -p the emitter «There fs thus a emau
bage  current . Since the collectot has much greater
negat'we voltage  and the bage (S veyy thih ymost of the
pocftive holeg pass through the bage to Collector,
Where they Combine With elections Lromthe cfrcu'?’r
At dbhe emfittey s etectyond leave the p-type <Semi

and enter he clreuit by producing move
(s

conductoy
po&?ﬁve hoIGS-'ﬂijCalls M Hhe emitter euyyent

4mh , he bage curvent f¢ 002 mA and -the collectoy
worke in a

bage Volt-

cuvvent (S 0:qg@ MA: Then-p-n tran ¢fetoy
gimilay wlay, except +the polavity ot the
age ¢ veversed. Thus +he Ccollectoy and bage are
positive wrrto  the emPter -

+ve hofeg
—— P [ n [P
T w1

T
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-0V
~2V

emitierce) cotlectoy ()
typleal bfag  Vottages for p-n-P trancftor-

pplicattons  of  tranglstorc 4— Trangfstors are mos+ wfdetg
. ——— =

used as-
D Ampliflers and  ogcfllators in yadfo s T-V computeys and
hi—f{ cfrcults 4 photo traneictoss s aplar cetls s detectors
Por u"'oniting rad('anﬁons,ﬁermfsters and tunne| diodes.

sy )| s
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* MAGNETTC IMATERTALS X

y
|
|

\ Ferro magnetism-
(i) e, RIS ae those Substanaes

| tances
| Fevroma&me%t Subs "
| Stonal attoracled bl{ a ™™g
| e rﬁ}f Gadolinum k-
- Ky Ton, cobalt, Nickel, ot | &
*‘(j:ﬁ\ lines oB %vc@ tend o CYO(DO‘ \rﬁb |
e

% > _//_i

| %”’ z >
| —'é_'/ ; \_ﬁ__

T4 have Spin N magnefic mement ©Y) o[rpo(e

%
dliﬁﬂen‘t- and also fpojlqllel and OYdeJﬂ«d a\\‘ﬂnmentn
s TS behavior is ha“ff ataction & lineg ot

fovce Towlads the cenlre- ereg s
| hcw‘ma Somexdwechon o3  the

TThis netiem

¥ \ ﬂ\gﬂ !
| Exiernal majnehc freld.- .
* Toe PQJ\M'\QB\M\TI 1S Ve\'zf ﬁ )
X HBP\ positive . Suscepmaih(g‘

‘Pova«vxaﬁ nefic
M
° o
neﬁc
‘ T =T
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Wkihen 'Emp@)laﬁre of ‘f;e malerial s Gveakor +LTO;;
it Cuvve fémp@a_fure i s onveiled (e

'Pavazmoﬁ net.

7rpplicatan- !

A common —ﬂpphcaﬁ‘or) —%r £ro myﬂefﬁc ma{érbls
ig 0 The vSoge ot cala S’k)rcgye QSa&Emg
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: i

! . 8 g
I tev' agnetioe!
| fFern m'aansﬁc C‘ompounds obseved in  which

ho e MOYR (jOmP e S ST (& ”‘YJO
P ) Y & ik cdo\dv ai\ver, h\;c\YoErzo , ran -

(0 Ke ) € |

Qave elemen |

M xed Pam”@| od anti-
oot v - o roenls:

|

OO ® ©

* e weaKly attracked 1o
Fexvimagnetic malevial are b
rf‘()gnehiﬂ materials Ccmpom@d 1o "P@:ﬂo mag c

| maT@Y)O{'
madévlo‘ an  also clagsi®d  os

netic
l Haa K thee are  mot obsenved
- Poriy moanetiaw  A100Yg ey
y % Lye e\eﬂ\en]é- Bot hee e ol
o wf ¥ oxidey , like Koo 2.
0 rirxed 3 M

/ -
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M — Mo nehisation,

e ——————————

H —> Tofluence on any C\PP\“GC]
- Reld. ..
: ,@(\O'QRLG" In Baxiomn Somite [ 8a0- 6Fex03) ,_] |

 have 6y jons - out of These  Barium and
| I have maﬁneh‘c moment.  In his,

OxWeo doesn
RN

|

l

h | 3 d +3 2 l

o hove oaufetSiionsiln dhig  16Fe™ ions |

\ +3
ovle undeﬁlgoes Pom\lel, Q\yan‘meof: ond @Fe

anti— Po’rolléf Qlianement and Gives g

iens  ae |
| a‘ net maﬁne%isoﬁon paoullel & the applied
- Reld: |
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Fesyo l\_@gﬂ@__g_tfc Materfal§ - Tn Some malesfals e Permanent

otomic maane&fc moments  have Sﬁrong 'tmdencd D a1?3r; thern

Sewes  even wlbhout aﬂd extanal heldr These raaledals are

conled  Fenrp maﬂnd:fc matexfals

i&

Behre appt-ln‘ng cxtornl ficld lrer app%w enternd [eld.

Means  the

— Fevo moﬂnee?c matevials ave  parmanent maanets.

mokerfal  that o ke mw—]ﬂtﬁmd bﬂ on extwnal 'ﬁdd. and Yemafn

«\aﬂnehud albkey Hne extunoal -Aed 8 Mmoved

> Thig 1§ due Lo Ppresence ot domains s Cdomouns ave noth‘-ry but a

qroup of atoms n thak rateral), Te dovialng  have different

woments: S these;  maoments  Shows Maﬂnce?t_

direcbon oF nnol(ﬂm!'d’C
fied (ov) kefore apply‘mj the maﬁncﬁg

i [
pmpakd after  §erOVINg externa

fa:
s Howeven, then g ploced these makeal n exkanal field  domaing

awe olign in the direction of rag netfc fletd . materals  Shesc
PaOPQkJ even b  gmau mﬂgﬂeﬁ’f feld 15 appried

\asq¢ maancuc

4o dornalng.
“The value of magmtfc Induckion B left in the materal,

due

Rc&mh\nku ‘
wh(ﬂ &\L Smat) maﬂn(h&nj "A)'CC H ]S UCMDVCd Hiis 1S anf)

”

ol Rmt\v.td (00 Yemanence
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»aPetenav‘.tJ becorve. 2er0- By “Pp'ﬂ""g ‘o mcthods:

) ¢o endvity
W) cude  Lempeysatuse 1

(o exidvily *+ TO veduce -the aetcnavitj to 1ro, we have 4o aPley'

o maanch‘s?na Jorce In opposite  direcbon this Value n maan((wlﬁrg

- Jorce 15 carted Coeﬁdv“ta.

: cuyi e ternperabure :- Teraperabare 75 fnvuglg Propo rbonal to the

| rﬂoantﬁs?v& foce:  we QPP':/ ,w temperature (00 hmﬁrﬁ the mateyal
i ok a cerbain termperabure trd:mt-?u?éy kecorre 2evp. “That &mperahug
1 s v

RS taned  (wde  emperature.

‘ Gy Sucgtonce hod 1S Specific tuvie conskant <.

™ ogretic stpecﬁb:.ikj 18 in\éess\g‘ propostional o' alsolute  kenperakure.

(!
T~Te

b N

L masmﬁc suspac‘:'\b\ﬁky
¢ - makesial Specific  unie constant

T = 0o\solute 4ecnperakure
! T = (ke <ternperatuse.
|

HyStaists  turve:. The tuxve vepresenk  the velafon  betwoeen ln&msild

04 moﬂmt\mﬁm (:[) o a afewro moﬂnttfc matedal wikh maﬂmh*(

Inkengity (W) {8 cavted htjstogis?s (uzve,

www.Jntufastupdates.com 20


http://www.jntufastupdates.com/

-w;:__k

(9 /ecf%owl n@(dﬁo}( S

INAANN

iﬁ&u(d’lﬂ’s g— 1
"The  Substance 1oKlch are Copab’e of- OFPES

o ved
resists the {00 of bst tor) 8[651-"("“‘:‘ o)) Souncl "H)vaﬂh

ﬁtfﬂ Qre
o Brnoon ag (QQSM[QTO(S Y

) Thermal QﬂsulmLors . |
*7 Sourd T gulertors
S Llectlea) Insulators

El.t:d‘n -ﬁ&u\aﬁ)r\s 0 — '
» ,ﬁna—t:nals . cA arg a:.fnbfcs O'wc

e " Ve Hloo of ety fmmﬂh e are -
S0 05 0 el Gelors” o

1€ = /oo
C= Gapadtence. Sydem Gn itedal Gngeted
Oy = alfnchrence ik S dm $Sth \baum Befuacm The
cpuator Pplates :
Choreterafics  of QL:thaaQ nsllzr@orso

LEONANAN

A aooc‘ éoccTQcoa m&utffbfs SFwH rpos;es o ‘
by oo e arcdictifly ard B rc&sﬁu?fg B
- (ow helectiic Gndank !

& ) \ ' !

—> low fporaf{"d
_>  CheoScol Gredressiooards Acds, Alkalls, Solvents

www.Jntufastupdates.com 21


http://www.jntufastupdates.com/

The Gnsdelns s clatfel b el 7k
The “three “{udp':s

* E]QSCU.LS vﬂ&u[(l‘(ﬂls
¥ (l’qu.ucl Qnsulectors
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fE\ogrﬁ -
7 These Qe O[sln?nc’(J —me C rurar rPc{‘vo(a;m
2 Thes ave Wsed “{tnqmﬂfnrc rang e of S&-—longc

E (n(’,-
— These Qe u&t’ o(‘) C'&chﬂof59 Sorkh 30&15 Q(T
2y CﬁSkar[Cé"“

— Thee e Wahld .n-l:(nmmuc 5.,:Jn'r1rﬁc m&ulaﬂ’g f?c,wds
U&J .n—fa'rqufnre Yarﬁﬁ gocrfouoc
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—2~ e ave pzed as hanslenesr ﬁc;,ufcl

636’6{ né.ulcrforso
(P}_Pfr g press hoards 2—

“properiy

—2Thes qre S(?mj QPA nove ;r:o:{- rcs.slor)'}
Pppltion -

FThese aee used ~for lo?mcf?rgs and able 61l %nsulator
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s ONIT-TC  PART-&

B, Craonsrey Or Avancen Mereoss -

Hlawo Mareapis: @

The materials like metals, cevamics, Poltjmerici
materials or comfoéit‘c; materials with dimensions and tolerances
f?ﬁwc range of anm to 200nM are callecl the Nano materials - They
.éxhib[{' up.:'clu_e f.""f?"ﬁ“ like melﬁng foin'l" _reacﬁvfhj y veaction vates,
1 dﬁctﬂ{cair'*‘conducﬁ'ui fy, ceolouy) 'l'rqn:farenctal ete.

GeENERAL e : ' ' -
GeneRnL Merop for Pecpagmon Qe Nato MeTERInie:

VAAANAN- VN AN

1. ToP- Down' Aprropct MeTnop @
. 9n this method bulk ma‘teriqls oF Conqe{teé'{n :
‘ j;ouode.v and then o nano }J‘Hcl:c's by m_ch”ﬂ uos O.]L 'Liﬂmjmf hld

methods. This method 15 used in the micoelechonic z”d“'g&ﬂ;

Sor : - : ,
ch‘-wwl ™M o‘d‘-:' . ll:tblﬁ;ﬂyi;

™
Lotk e POMIDER T (T

., = o & ¢ n v PARTICEES
= BOTRM - O Aeeach Meroe: o

| ~ In this method uéry small’ Jaal*h'clés like atoms ave
aﬁ@e.mblgd. to 3ct'clu6tcr.s which In twn are,&aeje q33m3afed 1o
| get.nano j:avﬁcieé; Falle,rehes ahd folymer'nano Corposites are
frequéd bj 't%i‘s_ method. ' 5 f)

o
AN TR

. e % .
i T St 0550200 ! g
. 1 ‘., . : ° ° °° o"o *o ; :
. . o 00 .
; . . ©

Roe

\' W ‘ © 0 0oy 2 @ wpt o .
| AToMs CLUSTERS . U MANO PaRTICLES
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Peepapemion O NewoMereris BY Jupustant METHORAL
? Sol- 33!. fmﬁv&h’t)h is botlom —up a"fbfmach j‘or
the .sjnﬂwesfs °JL nano matexials - ‘Sol"jel rocessing 16 oet
chemical ‘l‘e,chnfciue. that uses a sol o produce an infe.ﬂrath
Nehwoork ie.y gel. Metal oxides or metal chlorides undergoes . .
h}jdmlf!&'s and Jaolﬂv condensation veactions to -form a colloidl which
s a s«jstem composecl of, nano far’adca dispevsed In a.dplverz‘t-
the solvent evolves toward the :{orm’ah'on' an T.n‘o'rgc.mlc cor?hnow
network cén'tafnfnﬁ a [;cluc‘d, f)‘ha'sc (gel)- 'Fovmfx’aon of @ metal
oxide fwvolves connecting the metal -centres with ox0 (M- 0w)
o hjdm.xo fdjme'% (M-oH~M) bridscs 3cneraﬁ03 metal —oxo(or)
melal {hﬂdfO)LD J_Dqltjmers in the solution. A:ﬁ:ev dYﬂmj fmCﬂ%)
Uclufd, ‘Fhabe.'l.é remqued 'j'mm jcl and &_:ald.?a'ﬁon' is ferjomed
Alcohol @s used as solvent. | | Y e

Advantages:

- gt jorm.s similar &ize of nanomaterials

y N s
. .

- Jt unde»ﬁo,cé I.ow temperature reagh'oné

> gt | jo»ms micvo structure farh'clu

-+ 9t contvols ony 6‘t‘a3c oj" the reactions.
IREERS This méihod "bclonaé to bo‘l‘l‘om-'cﬁ> off‘macb.
/Vetal nano\fnrh'cles' j;arﬁcu[arlj siltzey nanoJoarHcLe,:s are
fh‘ffaf&d b:f This method. S A
Sropasdion gt silver yangpatides:

Rle. Tor the pr ration of silver nanoparticles
S i g .LJ)? ‘i
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\‘-"Qrﬁé{;‘mf nitate solutfon and. 87. wfw sodium dod'eagldulﬁhc‘liﬁ (D%
are used as metal salt precursor and Mthl dt‘abilizfncj agent
Yc.@fea%fuelﬂ. 'HHdYa zlne h«jdvafe, and citvate solution are u;ed. as
Yeducing aﬂents. The hansparent colourless solution 1woill b‘_'c ©,
-corwerted o unle. jellow and jaale, ved. colour which tndi cafezj |
the jovm'a'l't'on of silver nano‘ParHclc:é.' The nan(ffdrﬁclﬁé are purified
by cenJcrijuﬁa{'l’on. ! '

L ppEa;

- Nmfayh-cles like silver, gold)y platinum etc., are J)rcfared
'bj‘lhts method: ' : |

> Bepog LMueT Teuse Menwo (B0

o Nano cr:fst"alll’né Pavﬁdgf,'of‘."@ﬁe@@o(;' G synthesis
2 By combustion veaction'metheel using tron nitute., cobatt
 nitates and urea with Asa’s J‘uél wf‘tﬁbu'["-te}nfla‘l'e; and
‘Subsequent heat treatment. The maximum reaction tem perature
fange ts 850~ 1010°c and. combustion lasts for. 30sec, for all
6j.shzm- The andterials are washed with deionised 1water and
the byproducts are vinsed off prolucing pure nqnqurﬁdefs.

. his 15 a shafc ca_n'ho!la‘i 'm.‘e,‘thqd._ ]‘or the aﬂn%eété
OJ' colloidal f[aﬁ'num nan part‘f‘cleé;poht'ch P \Péf:en"tl'dtlﬂ ‘i’mfortan'l’

[n the :,Held' Ojr Catahjéf@pféf)l‘-lﬁon ‘Oj":del‘aé_esfum :Jpléﬁnum thloride
Solutfor (0-00001M) s frcfared In woater and treated with ©-2ml
) Oj' 0:4M Sodium J)olﬂacrﬂlatc-ﬂ‘l& Y%Ulﬁnj solution is bubbled
with Ay ga.s jor 20 min - The \Pf jon % are reduced bt‘] bubbling
hydogen gas for & min. fhe reaction vessel s sedled. and
lett ouernight- fhe <olution turns light gplden_ and nano J)an‘id:
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i |
X
S Ny
RS

are fuﬁfed anol csaoavafed-

HEOPERTIE{) OP NANOMATERIALL: -

- The maﬂnenhc J)YOJ:JcTheb Fncreases with deaease (n 64230“"
ratextals .
g /Vldtm jmm‘t of the mnomai‘enal.s Pncreases wohen comjnred
Cwotth oﬁ')eV‘ materal deﬁendmg on size Of farhdeb
- cSoluthH oj- nanomaterials Ls more than other materials due
{'o decreased size.
= Colouy : “The J)hjgslcal frof)dfj colouy &5 aﬁaln size defendan‘t
> ﬁansfareno:j ‘l?ansforenaj oj‘ nammoﬂ:@a\s ts more than
other matertals. ' ‘
i Co:lnlyhc Behatiious: Aue 1o Increased surj'oce. area, the
: cat‘aly-hc achm’cﬂ cd- the mnomdtemls ts more than eﬂme\’
. materals.
— Col.lodtal frOferheé ‘fhe toUoohal mnOJnrhdeé ezl i)

. ercma colloéds. Lo

s glignileal fegn 'hUlf'U I\Ianoj)afhdl"«é j)()édeé hcgh chemlcal

. \’eachuthj - - Y S
> Reaction Raotes: "Hlﬂh reaction vates were obsewed wi'ﬁ')

rTanomatexial .- : .
~—>/Be mnomai:enals e)thlbtt' 3ood. dcsfens:btlthj

| —>‘ the, nanomaterials can be Used a3 Sood conduc{-mg , semi
_cono\uchns and fnsu!ahna ma'tenalo ‘

Fouegpenes: |
USNAANANNINANA :
Vet A Hullerene. ts amj molecule canP%ed en'hrely
' Oj‘ carbon’ In 'fhe-vjorm Oj- a hallowo 5J3here, el(fﬁsold or tube.
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red In 1986 bﬂ

".. AT U né ~olecule Wwas Sre P
AKe j-lrs‘t' ju erene ™M jD fﬂ 1}} | o mej e

“Pirhad Smalley etal’ at Rize Univewit
 awuarded Alobel Prize in 1996 jov their work-: - ©

' TERS
e FRpiaBnll. LLsTeRy _ Co
fhe smatlest s Cap (unsaturaled version of

—dane ) anel most commonts (6o

2 Carson AIONOTOBES : ,
IS ot NS | . .
© Hoellow tubes oj~ very small dimensions haumg singls
or muth fle coalls.
3. MegaToBEs: o
Larger in diameter than nanotubes and prepared
with walls of diﬁcrap‘t thickness. - |
- Pogegs: -
Chain, two dim ¢n§?q'ha[ and l‘th\rée_: dtmen@'onq/\
polymess  are jom)cd'undev hi'gh”—.- ‘Pv}e,s;surc;hrg\ri ‘-bcmfaafure
&5 Nano W:_' ' | .' R '
Wl 1 6§h£rf¢a(. ;Fd\fﬁde"" based. on muttiple layers
SOAY0 unoh'nﬂ | a.bud#‘tdba‘ core. ‘Pfoyo&cdf 'j'or bricants

6 LnkeD BalL Anp CHAIN DIMERS:

.. ~Tuo buckballs linke eheif
ke ~diﬁercn't‘, l’ndfu’_thal jxﬁleren'es baaed, on comPosrhon s
listed below. == . S -

d 'bﬂ & carboh chain .
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A B
g %

JBOCKMINSTER FULLERENE . g d - :
Myvvv\/\"‘ v\/\/v\/WV ) ncé't jullcrcne-. molec&lﬁ"ﬁ"ﬁ 6huc.}w

o I np o0 : o” cortaining Qo hexagoti
oj Ceo £5 called “Truncated Tcasaheprone , Omaint i) »

and. 1 fﬁﬂiﬁjvné Loith  carbon atom at the Vertices of each
polygen- fe vapderwiaals diameter of Cepis 1+3 nm.and -

average bondl Zeng'th is 1HA

1© - Pertagonal
i ngs

20 —hexagonal A

- 1ings

| | : .' ﬁc.e
Cgo futterence ~ Cag -juf[fi‘fﬁ.: =

b, [30roN Buckygnas |
e s W L . N
all wohich uses poron otoms Instead

A type- of buckyball v o
0f a carbon odom fs Boron fullerene -

SRS

e /Mieaun Fousensy:
| " Mhese ' are a alass
20 carbon atomn (Cgp) forming
of three metal a'toms.\qnd'qnc n

' ' LERENES ;
Feeporrion 0p fuureents: '
94 common me:lihod U6€d- ,'fO"froduce ju[lcrems s 1o
send a large current bei:weén two nearbgj Smfhﬁc'electrodeé
fn an "Inner‘t otﬁmsyhere. The nesulﬁng carbon J;lazsma"arc

_,oj" noue). nanod farﬁcle-’» com fﬂ.éeé
a sphere w|hz'ch encloses a comJﬂex

f{-rbgen atom:
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" between the electrodes cools Into sooty residue from wohith
) ju[lcrcncs are. extrackd

.‘manfj' illerenes can be teolated  The

*j‘rom soot usfng mult’ 6‘(50 fmccdure.

+||_— ”. ' . @

CARBON PLASMA ARC PONDEF

AMOPARTICLES

Feorerries O¢ Foucgenge:

- Endohedral Fullerenest
VANAAAANNN NANVV VIV

When other atoms faffed. fmfde jullérehe_,j ‘&Djorm
‘Inclusion 'cpmj_'noupd!; fs known as endohedral fullevenes.

.3.5_3 | TbaNECQq CEgg dhdféd fullevene).

Fullevene s are dfaw'nglﬁ soluble in many solvents,
comMmmon spluents jor j—ull;ven65 Jare toulene, C5,

™ Ceramie saulotures:

Several seulptures symbolizing wave, particle dual
are created. P . JEEER "ff

<+ Chivality:

- Csomf. j({llcrenes ' ‘are,.-?nhe{crfuy LhiYa/t 'bCCCUJSC ﬁ\ClJ o D_,_-—
. 53mmc3m'¢ anal have been gsuﬁwasjuﬂ:j yedolued, o
’ Geo exhibfts a small d'egrec_'-oj-_ womartic 'cbaraﬁe»;underg

\
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. Addéton of F,; cl and Bv occuy jor Go ander vaxious
conditions, J.Droduceb a wst -no: oj" halogenafcd dertvatives- .

- {gditien gf oxygen:
Ceo can be onygendted 1 ej)oxi'dc Cep© -

—% Buckyballs are ejjfcien‘t‘ medium to make' htjdmgmjudz
¥ In medical j’l'eld,' buck minister fullevene {5 used 1o inhibli
the HIV vivus | L .

=~ Jt s used in frej)ara‘{'l'oﬂ aj'do\arenc\fggj
Careon AlayoToses Ceam): | o

Carbon nanotubes are sheets oj' 9raj>ht te about
0-4nm In diameter- Carbon nanotubes are  otherwise catleel
bucky tubes s |

{rbe:'e,:-are Twoo Tﬁ?“ '*OJL ~carbon : nanctubes : .|
1. 'dihgle Wall nanotubes e
2. Mulkh 1all nanotubes

N A——r s

T ] N 9 i \ 0

i |

“«C\\% %ﬁ&%ﬁ Nerpo0:

Ly Bﬂ are - dischque"-oj' ’3rc\aj>'hffc. ‘clee.‘trbdt%\s' in presence

oj» fonised qos 1 veach ;th 'temfemturc and ‘bj using a cuvrent
'aj l:ooiamjx»_‘ CNT was JJroduced- The Hield{é 307, c;ilf’dfmd%eé
both <s'7n'316 dnd '}hulﬁ_walled"nano-h;bc with- leng’_ch§ oj’uJ:’m
I . et e MR L L I
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gibaser ABLATION :
NN ./\/\/\/'\/\AN

In this jpmces.s Q Jmhcd ].aécY vafounscs a9 E hite

i — e
empevoture veactor- While on innert qas 15

tﬂYﬂe‘t n o hn h t oture  Yeacto
) |
bled anf'\r\om%e”f, nano'\?ubc,r_l_eype 10j> 6 ﬂ&%"&?

. dhe. 6 The \JoPoun.scd COY)DOU conc €

bleo. N0 _T=
ﬂ‘jﬂ/ce‘faj'—ihe veaclor a M L c,a‘talgd't

L L{(: rove The ulle‘d g eo. to ‘Sﬂnﬂwe.ﬁ is Smﬂle
Par

woalled CNT-
iy P LASMA “Torc:H W

ANV AN

Single walled CNT was frcfared by this rrethod «In

its
thexmnal plasma toreh h method hi Losalla’anq curren
na cothm Hlowing fonert gas Toj;z%;m% fecd.stock Gj

M and. ca'Eglgioga_@Leignd then cooled, down 10

ﬁwhm wnethocl froduces Qgms
O CNT per mintue - |

AV, WL l/Poue e PosITION QS},{?Q
MV\MM

o@,mn dnemtcal vapour de u{j@ﬁL‘hOD J)mceés o substrle
100 ved. wtth a. loyer of meta catalyst nanofarhclcs
(Nior co). The subshale is heated 1o 100 and a mixture of
nitrogen and. carbon  contalning acetylene  or ethylene of
ethanol or methane was passed: the garbon containmg gas
75 broken and carbon Ls ‘tran.fjbor“lr:d o the edges of the
})af‘hcle. T — i jorm enr. Fluidised bed, red. reac;&or (s
ost umdelﬂ uéed.j-or CA/Tfrodud'Ion

(co and Ni mu'l.'[UYc) wWas us

www.Jntufastupdates.com 32


http://www.jntufastupdates.com/

“poperTies OF (AT
AN AN VYT

r Shengle - B
4 th upto 100 giqapascals ( &Pd)

CNT' possess strenglh up gigap
-+ Hadnesss | o | |
| Standard single walled CNT withstand s a pressure upto
5" §Pa w{i’houf_dejurmaﬁon'
>+ Kinetic M&S:

Multivoalled catT exhibit «
g Elec’m'cal, ﬁ/r\.%\ch\;a,

.CNT s 5micondu¢h'n3 with o very small band gap
- between Valence. band and. ¢on‘du.cﬁr>3 band . o
. CAT Possess  microwave abéoz'};'ﬁon &araéMHc
~Ahermal poperties: | '-

.}s{.n'k:' ng fcledcoffnﬂ .meer‘ﬁ

CNIT are very good, thermal. conductor, AT o voom,
'LCM\FCYG‘que. has thevmal 'cond.ucﬁ'\/!.f'j 3500 wm”k".’fﬁe/
krnfcvafure. étabilfiy

“In aly- y
> " leddiy
CAMIT Pposeess .'tozfc_i'ft’ ..
Qpplications of ot
~+ CNT'S qre used 1o make .\Sface éLéVa'brs, 6“ab;fm0f)
b””d"ff“’?f clbﬁmfnj | |
¥ CNT ts used in

of CNT s &2d0'c Snvaccurn £ 150

ex 'ba’(égn'eb |
- Used In oli’aita,l éw;{dﬁng deulces cled’romagneh'cwve
detectors. -
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)y CNT can store hydrogen k
, i csrngle‘_u:lu:d ;M:af:?;se,ﬁﬂd- ClYO(_lnd- cancevrous celly hence used ir
medical j‘fcld . » @
(QUID B .
«'{J/\/@m %5 (Les): _

(Ve Ve Ve g

_ 'me substances which ex]’ﬁbi't‘é cqmgrﬂ{ona[ Uqu;d
f‘Te*Hes- as well as c:jéi‘allfne solid frcfferly' (s calleol
litiw'd. Ctyé‘lalé. - - e

0000 - |o 'y D Y00 o) g'
O O o 0 © Poo
| O 00 o 00,00
SoubD LIQUID LIQUID CRYSTALS
. ‘.&Re;s f:/yf\ Lz'?ut'd ng;l‘e\lﬁ: ' -
dy ﬂ‘)eXmoTvof{c Lc.s' |
@ Lyoimfic, (cs - '
SReS /Wetaltofrfftc les A h
{Flemoﬁpﬁt'c \Pbaéeb drc 'n-loée fh’a:t‘ occuyY fn a certal

fcrnfexaﬁtm ‘rdnje. ,ﬁanfla ajf 'H—Levmo{-mfljc Ll°qu1' v s talling
-a.lbétlnces .are’ CJ’\OI.EéfCYyL benzda".'e, ahib‘ﬁ "h..?ufd Crtiém“rﬂﬁ

stale Juss 118.5"c , P- azo"‘)tjanféolé at 116 - 135 ¢, andl
P-azoxyphenetole at 13+ -167%.

There are .‘three. distinct
exishs.

%’ 3)-“"/\%(1 L@\u}\d Me/\s/ | .
Nematic in gree,k means thread (Tke 6fmf>le &h;dx;reé

J:hascé o .which ‘thermotrofkt'd LCs
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,_d_@._(tl = N—-i’}f}»‘ﬂsm A '
. ﬂ_@—‘CH _—:‘Mf-@_(dﬂsm

2aple: o
RO el L Q) W >
8 . WH O
» Coolestric (Cs: ik

| .’L-\he, 'mo!ecules are. ah’angd ﬂrdlel o a frejmed
divection as in nematic fha.se. tWhen fmceedt'nj"f” a
divection novmal 4o the. flane j ‘th fre’j”re’d _d‘;"ecb‘on wotdates
ontinuously, the résult (s helical stucture.
ke .
CHa

C,Hs . ClH . CH;_-.— CHy+— CHy —CH —CHs.
@e CHy 13 K ClHe, R

B[ X FeH —cty — iy ey —cH —C Lf}
kc' CSW\C'HC P 7 N l o ' . f ’
\(LG/{ * \l - . C‘LTB . @5 CHB

Qn aree,k. smetic ' means doaf. fhere are three 'l'moce,
ofdme'h'c fhases basecl on orientation oJL the diyector.

100001y |
6me'h'c 6’“(’;’1’09 Srr.me,ﬁc,é : émd_’,cc" )
Lyotople Les- - i

NN

.Wheneucr ‘the. substance [s addecl to Cz'?w’o[ oy.sidls
ff will Increase the. concertration of.ls'clu"'d erystal phase is -
. called -Lgoz‘rofi‘c.. €4, | |
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.
o
.

Hi \},»" o
13141 I RPN

L amELAR -HeExnGONPL LYOTROPIC LCs

LYOTROPIC LCS
A PPUCATIONS : } {gz} e 18
ke Rrejnmﬁ'on oj— ZL&% 'TJ'\‘: ; ‘(aj)‘tij, comfuk*‘ rmsnifors
< Jt [s ased in inhibtlon o]‘— céncer cells , tumour cells

= Osed in a?uan'um¢
= (Qsed 1 elcc-[-roma‘?neh'c coave o etectors-

@

Soper Conoverogs:

47 . - s ¢ : '
_ lhe scientist Dutch Physicist. kamm'cylrrgb onnes” in
JQHfYTaﬁed dlf&yﬁ conductors. . . :
A olid cohich .cszers. no resistance 4o fa.ssajé. c?_'f‘
ele.c'iﬁa'{y ‘ﬁo‘rocgh i s | ca[{Ed dcflgcr conductors.
 Tgpes <Super conductors : o B
"t%’\ g- /aE\ ‘/\/‘\/\/\/\J‘a ) . n_dddo’(t

& Types T superconductor

~
3
g
| Q

4
(ov - _aj ’
fesl gporoduit ' 3
WAVSVEN : | | | :'; N af'"“a'
- 9n this sup condudhor, it J raet
exhibits diamaqnetic property . § '
o2 ar)d . 3 3 . f r{y | ..E ‘ eYCOndUQ"DJ
alkso meissner e - g thure,.suP
—"the crtical temperature (T,) © e P
Dt aapelii 3 . ' L re-(k)
ts hlg'a wohen Cﬂmfnmd to : /r“}( ) f‘l/ Ul mateld
e % : 4 J ' 'Jown‘a )

non_nat hnﬁerafure CT) N ‘__E)Lg\v,——
. ol , = ¥

T-—
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SOPQN ¥ Heall —f—tuieL exbacton method o

|- SFE 1S the presexce o Scfmaﬁf“] o one component
Lo anothen component Usir\cj sOpey exitical Fled as

The exttiacting Lolvemt eoytacton s usoally $somn
Solid mawfx sbat can alto be fom Mqufdg

to cither  wnwonted. matesiol -fom a proctuet fde - cafbi

Natien ) o collect . a desired Pw‘odLL'ct (essential 9“9).

3. A "
27 These  essemtial oils can “{nclude | imonene cciottin) (F
P dupe o ‘hyadno Caabon) and ethes Straugnt- solvents

k+ Con bon dlsvide Cco2) 1S +Hhe rmost. QSCCL SOPW cnxit'cal

Fluid some afme co - Selvemts sqch as mejhdﬂ@’ ond,
e thanol "

conditions ef- SFeE 3
1. Tn SFE method, we vse cen wvdlesdoe) oitical &M
Pesature abeve - ol 31% and csitieal @empmsat’uffe)
pressuse * 1§ 4 bord E_b’c:d’fm's pascal

Procecl unge =

The Ststem  must  contaun o.pump fo1 the ¢oa o0
PieSSume ot coniain Squla.w@ QFP[“, a. fzxxe&ﬁw'fe cell
confain  -gmraple - we apply pressure &N The 84stem and
a Qsl‘ech'r\q vessel - The Ligeod s purmped. to a hccfh)’\q
Zone Jhene (kiS5 heated 1t 7S heated. D Soper crtticad
conalisen - it then Fassed into estrocton yessel  whene
(€ vopidly . aiffases nto seldl poateit and- disslve
the motesiol 4o pe  gytpacted
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o byoct Ton
e st

N

. } : | plow

7

sapply
A

I tyRllp - n
Cld\!an’roq&;’ il '

.‘;re. Neate’

1. . |
= SelectN‘f‘j S IN SFE methed we qppud selected
) “fc 18D Fu—b octene Q!ﬂCl P‘K eSSuFe

2. 'SPeed.;— Th STE medhosl g?ceo\ Qe perds @Por)'dff'fug[.on
ot matr™L  and edtvacted. r(ﬁj’mfdl&
imitatons o |
I sie metheol, we ‘smrpl.tﬂ hQ“cah preStSure e
cost chn:PO’beoL 1T econaemtional leqany
* SOPUE  cnitical £l ey tia etion n’)&ﬁ’wd%h
In +the

tNcnease the

enttHacton,

> methed  he enttraction of Poed ¢ (o PR

ne, Soard
Poh—’mm—ﬁ / Fe“fexfo chermt / Oﬁ g

“N

www.Jntufastupdates.com 38


http://www.jntufastupdates.com/

T fe

(ORI

+ In this Supey conductor, it exhibits magne'h”éa:ﬂob,' walue |
(5 xevo j-rom lesser magnetic j—:’eld. to mghex maﬂndi’c -—ﬁetd-

~ The evitical +emj>'e_va-lure; (T2) fs less cohep comfarcd to
normal Mfﬁra:f'ure. C‘r) |

Tl

I}

‘ 09 L |

- | 4 \ (h(d. “)5
barple Jor supercendudder . o o

Yrttyiam Ban'un_n Ccf/b.rd‘f‘e. C\/BG,Cuéo.,__?L)‘ S

gt contains, 3ffi'r1"um oa'tfdé, ‘barium carbordite , cuprous oxide
n stichiometric vatio (1:0:3) and hence Ts called pa:a molay
wfevconducfor and 7'C_zqo'k '

WA o 103 suporonductor by conmic method;

%‘ P '?fa\ra'ﬁon oj‘ a hombge,nou.s mixture oj’ ﬁ\ex;e onides
(W05, Bacoy and cvo) in their molar valios

‘\S/Jﬂ%ﬁ‘?ﬁ EHea'tﬁwg them o oblain '-p‘xgﬂen &éﬁéfen! éu\Fet;cmdUdN
mamujj—le'jxmw. P |

&3+ FAnnealing the. above compound o oo Hemperdture o
velain its comPosI-Hon, structure. and. gu ﬁcvconducﬁnj
prop evties |
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S A ¥ 5 o
NS O doprouieoger o Buip 07
LD _ 'V
1. Blements €9+ -Hg, Albs t:\i\ g (7
(‘(‘ — it
@. Bquojé Eg: lasTn, NbsGe (At S —
L} % . . nJ
3. Stmple compounds : NbN ELeNW' & (195 @
"F 'FO Ea g]\o — ladin
H. /Vlioleculy Crzjs’rals Ej: CooKx i — nbN
| | b — (B0 %
- i Cexamfgs

B 9nor3anrc Rpljmeré €3: (SN

fg:

F- anm'c,_ comJ)'oundA

Feoeerries O
VTV A

dUPERCOMDUCTORé :

M
Mixed metal

. &

.
U-‘“u—--.

Sileg v wed el

onxdel

S - 8N

> de are brittle, $o ased Fn. J:rc:,ﬁara%fon 'oj"e'iedwm’c 10ives

- > Them oelectvic j:rofex{ﬂ Sy .
/'\ ; M .

= ‘lhe magnetisation property s zem

> ’/Oher) CU.YTBnt 25 aé@gd ﬁ)m

ﬂ\af;rfalé_; the heaﬁpﬁ_ toss I'R {5 zero.

Mﬁ Q‘P SUPERCONDUCTORS :
4 YNNI NANANANS

- %Cd in /WR,I dconneré

—>

ugh the dc{f)cmanducﬁ’hg -

C‘/:Ba:,,Cc-Dé OT_x) is used in industrial catalyst like hydrogenat
oxidatlon etc:, | | T |

> (ed as a alichol gensor to J'o;e'uenf, ficiol e

(Lasérx Oz - x)

> Jt Bs afso used in frefa.raﬁbn ofdectrom'c devices like

_ cellulay td?fshoneé ;

piepated B

Sodvepotl Vemicota ey,
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UNIT-4 (ADVANCED CONCEPTS/TOPICS IN CHEMISTRY)

Computational chemistry: Introduction, Ab Initio studies

Molecular switches: characteristics of molecular motors and machines, Rotaxanes and Catenanes
as artificial molecular machines, prototypes — linear motions in rotaxanes, an acid-base controlled
molecular shuttle, a molecular elevator, an autonomous light-powered molecular motor

> Computational chemistry:-

Introduction:-

Computational chemistry is a branch of chemistry that

uses computer simulation to assist in solving chemical problems.
It uses methods of theoretical chemistry, incorporated into
efficient computer programs, to calculate the structures and
properties of molecules and solids.

It is necessary because, apart from relatively recent results
concerning the hydrogen molecular ion (dihydrogen caution, see
references therein for more details), the quantum many-body
problem cannot be solved analytically, much less in closed form.
While computational results normally complement the information
obtained by chemical experiments, it can in some cases predict
hitherto unobserved chemical phenomena.

It is widely used in the design of new drugs and materials.
Examples of such properties are structure (i.e., the expected
positions of the constituent atoms), absolute

and relative (interaction) energies, electronic charge

density distributions, dipoles and higher multipolar

moments, vibrational frequencies, reactivity, or

other spectroscopic quantities, and cross sections for collision with
other particles.

= Ab Initio studies:-
¢ Ab initio methods are based entirely on quantum mechanics and

basic physical constants.

The programs used in computational chemistry are based on
many different quantum-chemical methods that solve the
molecular Schroédinger equation associated with the molecular
Hamiltonian.

Methods that do not include any empirical or semi-empirical
parameters in their equations — being derived directly from
theoretical principles, with no inclusion of experimental data — are
called ab initio methods.
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—— Hartree-Fock energy

—— Hartree-Fock limit
electron
correlation Post-Hartree-Fock methods
energy

. Exact solution of nonrelativistic
Schradinger equation

— Relativistic energy

Fig: ab intio methods

» Molecular switches: - A molecular switch is a molecule that can
be reversibly shifted between two or more stable states.
= characteristics of molecular motors and machines:-
e Molecular motors:-

O

Molecular motors are natural (biological) or artificial molecular
machines that are the essential agents of movement in living
organisms.

In general terms, a motor is a device that consumes energy in
one form and converts it into motion or mechanical work;

For example, many protein-based molecular motors harness the
chemical free energy released by the hydrolysis of ATP in order
to perform mechanical work.

In terms of energetic efficiency, this type of motor can be
superior to currently available man-made motors.

One important difference between molecular motors and
macroscopic motors is that molecular motors operate in

the thermal bath, an environment in which the fluctuations due
to thermal noise are significant.

¢ Molecular machines:-

O

A molecular machine, nanite, or Nano machine, is a molecular
component that produces quasi-mechanical movements
(output) in response to specific stimuli (input).

In biology, macromolecular machines frequently perform tasks
essential for life such as DNA replication and ATP synthesis.
The expression is often more generally applied to molecules
that simply mimic functions that occur at the macroscopic level.
The term is also common in nanotechnology where a number of
highly complex molecular machines have been proposed that
are aimed at the goal of constructing a molecular assembler.
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» Rotaxanes and Catenanes as artificial molecular machines:-
o Rotaxanes:-

o A rotaxane is a mechanically interlocked molecular
architecture consisting of a "dumbbell shaped molecule" which
Is threaded through a "macro cycle" (see graphical
representation).

o The name is derived from the Latin for wheel (rota) and axle
(axis).

o The two components of a rotaxane are kinetically trapped since
the ends of the dumbbell (often called stoppers) are larger than
the internal diameter of the ring and
prevent dissociation (unthreading) of the components since this
would require significant distortion of the covalent bonds.

o Catenanes as artificial molecular machines:-

o An artificial molecular machine consists of molecule or
substituent components jointed together in a specific way so
that their mutual displacements could be initiated using
appropriate outside stimuli.

o Such an ability of performing mechanical motions by
consuming external energy has endowed these tiny machines
with vast fascinating potential applications in areas such as
actuators, manipulating atoms/molecules, drug delivery,
molecular electronic devices, etc.

o To date, although vast kinds of molecular machine archetypes
have been synthesized in facile ways, they are inclined to be
defined as switches but not true machines in most cases
because no useful work has been done during a working
cycle.

» Prototype:-

o A prototype is an early sample, model, or release of a product built to testa
concept or process.

o lItisaterm used in a variety of contexts
including semantics, design, electronics, and software programming.

o A prototype is generally used to evaluate a new design to enhance precision
by system analysts and user.

Basic prototype categories:-

Prototypes explore different aspects of an intended design:
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e A Proof-of-Principle Prototype serves to verify some key functional aspects of
the intended design, but usually does not have all the functionality of the final
product.

e A Working Prototype represents all or nearly all of the functionality of the final
product.

e A Visual Prototype represents the size and appearance, but not the
functionality, of the intended design.

e A Form Study Prototype is a preliminary type of visual prototype in which the
geometric features of a design are emphasized, with less concern for color,
texture, or other aspects of the final appearance.

e A User Experience Prototype represents enough of the appearance and
function of the product that it can be used for user research.

e A Functional Prototype captures both function and appearance of the intended
design, though it may be created with different techniques and even different
scale from final design.

> Rotaxane:-

e Arotaxane is a mechanically interlocked molecular architecture consisting of a
"dumbbell shaped molecule" which is threaded through a "macrocycle" .

e The name is derived from the Latin for wheel (rota) and axle (axis).

e The two components of a rotaxane are kinetically trapped since the ends of the
dumbbell (often called stoppers) are larger than the internal diameter of the ring
and prevent dissociation (unthreading) of the components since this would
require significant distortion of the covalent bonds.

» An acid-base controlled molecular shuttle:-

e This paper describes the acid/base-mediated three-state
translationalisomerization of two [2]rotaxanes, each containing N-alkylaniline
and N,N-dialkylamine centers as binding sites for threaded dibenzo[24]crown-

8 units.

e Under neutral conditions, the dialkylamine unit predominantly recognized
the crown ether component through cooperative binding of a proton; when
both amino units were protonated under acidic conditions, both translational
isomers were generated; the addition of a strong base caused aniline—crown
ether interactions to dominate.

e The three states of the rotaxane featuring the 3,5-diphenylaniline terminus in its
dumbbell-shaped component were accompanied by distinct absorptive outputs
that were detectable using UV spectroscopy.

> A molecular elevator:-

e We report the incrementally staged design, synthesis, characterization, and
operation of a molecular machine that behaves like a nano scale elevator.
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e The operation of this device, which is made of a platform like component
interlocked with a trifurcated riglike component and is only 3.5 nanometers by
2.5 nanometers in size, relies on the integration of several structural and
functional molecular subunits.

e This molecular elevator is considerably more complex and better organized
than previously reported artificial molecular machines.

» An autonomous light-powered molecular motor:-
e Molecular motor runs all by itself, without external intervention, on a tank of
chemical fuel

Blocking group 1. Top blocking
group removed

2. Small ring
\ diffuses to next
/ binding site
\\\ - Binding site
6 6. Bottom blocking
T group added
3. Top blocking
2 group added

5. Small ring
diffuses to next [ |

binding site |
_ S
) —" 4. Bottom blocking )
= group removed 7

Motor proteins are essential for moving muscles in animals and transporting
molecules across cell membranes.

Researchers have now mimicked them by designing and creating the first synthetic
motor that runs autonomously—uwithout further intervention—on chemical fuel.

Mother Nature isn’t easy to emulate, so an artificial chemically powered motor that
works like a motor protein “is a major advance,”

Earlier non autonomous chemically powered motors required constant intervention
they had to be fed a sequence of compounds to complete each operating cycle.
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TR oL Owgnic Gropounds-

TP5200  ap 9300 1800 (20 1400 e
— { | — | 4 |
o, _Hc-H c=C c=C €€
N A e\ | c =N C—N
& =0 C"O
0 |
X R-c-H

—> #2325 om
O

\
¥ R-C-0O0H —> 2500~ 3500 nm

=G

}ERCR —> HO nm

o

|l
a3k B & =l — |+35 Nm
3% E ._CK{:)

—H —= 1630 — 600 NM

¥ Aleane (GH) —> 2850 -29F5nm
% Plconol (0-H) —> 3400 - 3700 Nm
* Aleene (c=C) —s 1640 ~1680 NM

£ Nitrile (c=nN) — 2300 2350 nm

7’& H*romajcfcs‘ —_ 650 — 2000 nm"

Al
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_\/
MaGNETIC REeEsonANCE T AcING-
VYV  vWY v

WOV VWV VY AAAS

¥ elie blach € Edward purcell -1946.
X Raumand  poreadian used in medical pUfpose-

MR- MRT 15 ideal Py diaanos’m of conditious T Hssues
oY Qi(aamen’cs. Aoy 'k:“:»e of Soft ?nJuY‘d o the brain tnelud
..ina Tumo¥ and 0 the spine oould be better Spot'ted
using an MRT"

Pimnary Magnetic freld

Giradient Goj |-
RFco |
PATTENT

RF coil

Gradient Coi |

Pricnary  magnetic feld

W5 Components

RUpsy Conductiog Mogoehi-
T\'»e'-d are \Qrae quneJts trat darces mosk of the

Space In the MRT machine. Tt creats o pouoeheul mqa—
-netic feld, sjtl’ench') oL Su‘:er OondLLCHNa maﬁneh‘c

Lield 15 5000 - Q0,000 Jauss -
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: }Glmd\en’k vv\ane‘l,ﬁ-— \/Q_Y‘ler\'l: Maﬂnehc -F‘e‘d t_oh!Ch

VAN WV AN

allows different parts of the bookd fo be scanned the
ray Lo 180 Gouss to Q10 aauss

C\Slvl%t_ Coils 4hat transmit mo)(owere:l/ue wawes Tnto
the Pajcfenjf‘s bod‘a( these are different £y different

XTeeth —Bore —> H,0 oo, tissue because of these are
prepared b\d, calcium .

X Procedu ye —

VYV WV

D Pa{‘len{-_ reclines on . H'we hble and 5 moved Into
MRTI ~cochine -

2) patient %5 moved ko achive rrnane’tfc field .

2) H\ddvo en atom with In Paheﬂ\.‘s boda align ¥ respo
~NSE: ; o maaneho freld

4) Radio ‘P"Cc\/ueﬂCld pulse 15 directed 'meLLCJh eoils
Foto bodd pcu’{: 250 bemﬂ Scanned .

115 Radio -Frewueﬁca aatses ProteHS N Certalﬂ \-;:’d'roaen alord
o sSpin: ‘at o SPeCl%C 'Fweq(ucma

6) Grodient maﬂreks ofter the moLﬂne’C\c Field Ellowin

the machine to &an very precise sections of +re bodly
) Rodm‘?req,uehc'd pulse s turmed ot m%'ra hx\jdroaen
protons to yeleace abcorbed enerqy. ‘

) Gile detect the enevgy released and Sends-the data
o the Compujcev twhich Genevalyy MRI 5m<1%€s
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D) Sechional 5chd¢5 n ind plome heart vessels ,chaﬁ'wber
and.  volves.

3) Sensitive 1o ey & white mattey
3) No use 'of-‘ 'Ionisfnar rédiq{ion_.

Disadvantages —

\/W\/WVW VWV

V) Q-&Fermsi)/e Machine .. .

2) No 3mcde for  Bones € Teeth.

2) No Suitable for cardiac pacemakers ?mplonjcs-
CoMPUTED TOMOGRHPH\/(Cf)i—’
VYWV YWY vV VWY WYYV ANV

CT Sean Ts ideal by ony 'Eij’—Og 5keletal '@}»@f-
-ries , 1 4there are bone injuxies Tn the head . Spine (o)
chest then CT scan 5 the best e to Wdehﬁ’ﬂj problem,

= X'—mﬂ 5mqae5 are tacen fom difhe rent ar*ﬁ‘es- .
) The pajq‘en{‘ will need o lie down on o motorized
exeamination toble that slides nto o douﬁh'nuk' Sho_()ed
CT scanney r_nac\n‘me.

Q) In mo:“{c cases the PoLHenk will lie on their back. fac
up . but [ Sometimes *theud ma&d need b lie facedown (or)
Side wayS- ’ ' | |

3) Atter One X—tay pictwre the couch will move SthHj
ond then moachine will take anothey 1mage and <0 on,
The patient needs 1o lie very-shll oy the best Result:

— www.Jntufastupdates.com 18


http://www.jntufastupdates.com/

4) Dur‘mca the scan, evetﬂbodcd except -fox 1he pa’den% wil)
leave 1he yoomn. An ‘olevcom will enable two -waoy Comm
—unication betieen 1he \-adioSraP\ner and the Paﬁenl-

5) 1§ Hhe Fc&ien% %6 child, a pareﬁ*: (ov) adult m\‘ﬂht be
allowed to stand (v Sik vnear bcd ot -Hmea witl have

near a lead apyon 1o Preveth radioion exposure .
%k Uses —

) Soft hssues
2) The pelvis .
%) Blood Vessels
4 lungs.

5 Braun

) abdomen.

D Pores.

¥ :D\,i‘?/aé\xa&h eé/?-\—/—

) There i5 a chance to develope cancer (ess Hhan 4 In
00 -

9) Precamopk , breast {:eec\ira woMeNs avoided
3) dqnsholo\'»obia Pahent‘s avoided .

P'gm-@gé \”3'

M. B&
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1
v
s~

j ey T,

5 UNIT-g"
mers |
NON CONVENTIONAL ENERG SOORCes AND ©
STORAGE DEvices

'r - - - T

I
. Non ventio
Lt convenTionq) encrgg,, mrces:~’

i Non c_m\ewﬁomi‘ eneraq orces og <{hose enercw ADJ1Ces

.,omc_h awxe  wnewable and eco(oca?mllq SO{’e 2ach o< Sblqrenerca(d
Y (‘j:rd e » & ' /
! 'lequ, bomass enercH , OCean cnerIL), c?eo%ezmno,l enegu

7

f . The § i
e impostance of Tncreasmq the ux op non —nventiona

ox i
i oV Jy?ﬂewable, Powc-r Was  Jewwqnized Tr Angia 1 the.

X Solar cnerqy;—~ Solar encrqQy T Imifa 18 417 zed 'h“-\fouql—,
phoiovolaic youte and tHherrma route

4 BomQs<e ;-

r)owar qenexa'ﬂ' nq bc‘s*éfn& based on Homass
@OMBUSTION as well a2 Bomass quificaifon were

faunched
In different places I centva) Indfa.

A Wind enerqu)s- Wind eney 14 used for Power Qeneratfon

Wind  qenerator s Gsed o qenerate powey -

ES
Geotheimql eneiqyi~ Geothesmal eneigy qercrofed fiom Lot

p1inge. =t 9s i
piings. =t 3 Frerated in hp and Jamwmu % Kathmly -

X Enerqq  drom wban ¢ Industial _wastes-

O v i J I
f0om urban wask, which s &N  practice

N TD."YUTPQ(‘)
™ihi and "amrinadq),

pSolar cel) / photo voltalc ceir

A defce  which converts tom  un o Prto e\fc‘fﬁO“Ej

18 knownas soar cel| s

Powet—s—qererated |
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&.
X Solar. cells Qe piepated fom sem’ conductol’ materfal

Tke Sljcon.

15 th and qoOUP 13" clements o
P3oduce p-i '
! P-igpe 'Q"d "pe 2w condactor  materiq & -

s/ ea
P-igpe
| - AeC
© © o
O O0Q0
-0 Guncdio ! @
sl | @ @o G
'kf\:l—-s-"';{jh zCng) GE e@éj@ /\@
N-Tgpe o
N-‘h“n 2e micorduyctor

mafedalt  Tesults 0 an cless of

i

€XCESS ol holes

Klection :
ections  duse qcross the p-N jurchfon Jsowy the |

‘n-’rtdpe marexsfal c:reo'ﬁ’ng positive drnrcae.v. TN the n-type ;

matertal,

Roles  oiMusue actoss +
P p-N junch
nCTion  {rory . the

P-type  matesiq) CeQiing veqative charQe Tn +he p
mateiial e

Depletfon of orones.

The ar s
€ near the PN junctfon T2 capled| deplcﬁO") 0Zore

becquse these Q¥e no Choaqe cariies pfes«_n’r-
The Sepevated e PQST+M and neqoartive  charge Ctea_'\zo{

on  electiC fleld acioss the depletfon ozone
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\ N
TTINIYN
e

N\

K The sepeatfon of charqes creates a potential dijferen e

an clechfe  catfent

i
(2 When hq\ﬁ" %4 absorbed tx_.dhe_ 2emiconductors exta +ree

elchons and holes ate created in the electvic Jeld  makes

S dhe  election  dlow to the n-iqpe matesial and holes fiow
f 10 the p-iype mateifal.

i
Qacios x ot
Ci10Ss b P-N Junction election s flow *htoucah an extemqi ‘

wive 410  the P.:\Lapc matev’al to unite wWith the hole a r:mduc'vzj

e

a-= Iy ~Gp ~Xg

wheie T = ourput cyrvent in Ampeses

1= light paroduced  cypvent In Gnpeses

D= Dlode junction p¥oduced cegrent ™
Qm’)e‘@.s

Phltﬁcil«s wed tn  Yhe

—_—

prepaiation o¥ Solaw cells:

I ciystalline  Slicons Clyk'e —pely STlicons, ¥Whbory Sifcon ,

MoNo crygstatine S‘.’l?con:}
2. cadvfium Tenysofds |

ceppet, rdiam | Galium), selenides | cufin Ga se) e [cigs)

His cadmium, Atsentde saltigunction matetla |

5- o\ag sensitized cells — Ry (Ruthenium) | Agsenic

organ7c Fol(dme'as IT ke Poly vinglene, POH
cquon dullerences

PFOPLd\th )

v 70 caanetatc ff"dﬁd‘\‘l.d_ B [

e
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2. To Preven'f caybon ':]boi‘ stfn'\' '

13- These ate used In aczﬂ'culime *cior 4o UPPlY  water

fFrom  wells-

7

These Qie ased a: a water heaters

v
e

S- Yhese G\é. ako use® Qs o COO\?nca of the wakrer ) us;n-:a

cv&FOm'h'or) and cendensatfon fechniqyes
. 6+ These ave ecoioq?colk{ Hiendl  esouyces.

- colar Heq+crs L

[ ——

3 Slar water heaters consiste of o &toyage tany placed ()
IQbOve, “the : @

I

.COnmc;\ed ‘o coppex pipes, which afe able 0 abrork The

qlindey at o ceviain he,cabf'%he cqlinder fs

](»‘CH” vadjations .memn-fnca TN the thleca af the watet
i{ios.smca —‘hrouqh the cop pev Pr)es

A
¢! "
O £1
‘:; -

Water fyom the s‘rocoqe tfanyk —f?lls Tvito the cqlinder

ar\d teaches Into ’ch: coﬂxr pipes, which aswe heated b(,&

golaw 1adlotions and  there Wil be the Jormation of hot

unter - The ot water fvom the Pipes emers dhe Aewer

Portion of fhe qynder and veaches to the differenl

$tes.

ag o1 ot Phﬂ

-7

'I—_":‘ ) _l

— % =AlaD Qi‘etim B

A
i
S —
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" Qcean “Theyma ) Enciqy  conversion (OTEC):

|

|
;'fempmq’ium dipfesence beluween coldoean watkr and  waim

Tris a process that can produce electildty by Using the

fiwpiial susfoce water. OTEC plant pump lanqe quaniies
ol cdeep cold o water and suifaCe Seq wadte¥ O tun G

;pou)e’( cycle and paeduce  elechiyhy . his Theoly wag developed

'

| Tn 1880 ond conghucted Yn »1Q26.

| An amount of “laige quanitily of cod woater it o by- ;
: pyodu ct, that can be wwd fcr air Co'ﬂdf'h'o"‘""q and c@fﬁcaem-g?
%—‘\\'Oh- Thete Qe Three ’rL”)es of oOTEC Suadems
17 19 Sed cycle 2) open Cycle 3) Hcﬂb:'ﬁd.

R el B e
o PN .-_';:' Tuybhire Geresoioy | S 'wﬁﬁ‘-ﬁ‘:d

A loae Wares

N IS Loce -
k. WOkt ¥

" ey .
Pt et
T

QOORCC o T r e e, e P LxrEy {coid) Q
wo et 5 e
(S C)

Hete T he ciosed cqycle, mow.’nq Dfd I8 ammonfea

used o power a tuibine 1o generate e!edn'cﬁad"

Wawm ¥a water fs pumPed 40 heat exchanqer  hege ‘the

ammonla 18 Vapouﬂsed and vaJPOLHS of ammonia sofates

fhe tuibine awnd CIehe.tcﬁe.s the elecividty . The VCLFOU"S w3

of- ammonic 1S conveilzd im0 liquid T The  bottom heat

Y and the Irgquid
excha},qes =] POSanor cleep cold wxaie C 1
— www.Jntufastupdates.com 24



http://www.jntufastupdates.com/

&

“Amonia again enters b the 4op heat exchanqer and

Lo
i-ﬁ,z .{S{nanq we whll cae'\— cold water g b‘.Paodud‘ corh'm(a +10m :

I}"fhe bottom heat exd\amqen. .
iOpen Cejcle OTEC:

Open Cycle OTEC ues waim wiface water divecly o
{ make elechidiy. The waim w%a water 1S Afirst puampxcl o
a fow plessuse contoives which conse: T 10 bdl. in Some

Pfocesse s, dhe exrxmd.'nq eam dives low preggre Juvbine '

N . -'
== 0Tlathed o an electico) cienera'\cf - The 4£leamn leanves s it |

and  contarmindis S the Ibuwo pressuie corfainer 10 ca’.'\fe ‘
Puse resh water-2¥ U condenced to a ligyid by ex pasre |
1o cold temperiutes fiom cleep ~0cean «aARY - This me thod l
prrocluces desalinated vesh water Sq’-fable —fob"dﬂhklnq ) :
| tfgafion and  aqatcultyte.

VN QC.C—Um

%[C‘ﬁﬁﬁmm \—’ Supply i

uxXt ey (Q5°c,) -

:
l’ Susface « - 7
| g = T-—watte wotes (23¢)
] L "
‘ L _

— ~_ - =% d wates deep(5Q) |

.‘Pgbfid OTEC =
? A hqbﬁd cqele  combines Hhe featutes &l cioter awd |

‘Op@n (cle SQstems. in a hybsid wam sea wqler emers

l 0 vaccam  chambey § flash evaporated giwiilar 10 Opéo
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——
—— L2

L an ammohia \r&foﬂze- The Va.Pcﬁ wd Jiuid then ddves q

CAugine D PAroduce  electriuty . The seam condenges uiih i

Cycle e\aFom'\Yon prcxess. The  Slaim VQPOTTZ"-S the Gmmoh?éf,_

woIkKing H1uid of closed cycle loop on the othe? sfde of 5

™ e heal- cxckcw\cae‘( and Paovfde_q dex|tnated wader

4TI And wave power:-

Tida} power is also called Aidal eneiqy 1S a Joym ap

| HEst Qavqe scale powes plart s the Rance ifda)

"edyth -0 sSlow N He

: ktddid Power Fhar conveits -dhe - eneiqt obfatned -Jsom fdes

[

imo weful Hfotms of power mafnly  elechiciy - The worids |

Powey |
plant in Jfrance. ,

The oceantides on the eaxth qte QH’?"nQ'felva duye 4o
Qiavitational infesactions with the moon qng Sun dnd 4he |

easths rYotation. Tidal power 1s Pmc’r?canq inexhayatime .

Movement of 4ides @auses a 10ss QP mechanical enerqy Tn

PUmpPIing of waler Hyod:
natura) weshiction atound coastiPhe e

e earth rooN &tdﬁem due 1o +he

ard cohseqy ent

Vidcous dissipalion at the 2abed and Authylerce |

This loss ot eneiqy M caused e yoradton of <the

-5 Bilton ediS  gfnce Tts vfoa'ma'hon

DUNG the jast 620 mi 70N qea¥s- The pertfod of m’n},ong

of the earth ts Slower than the 0tation Of earﬂ, STrce !
Ths -Yofma-’noh

T da) Pomer IS taiten 1M earvths oceanie -lldes."

The  4ida) <Jortes ave pedodic  vadadions §n Qraviiational

———————— YRS e S e
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. -Ahacon exerted by cepestial

-
=2

—"

®

bodies. Dye -1o s:hong athac-

~Von {0 the okans, o bulge Tn the coaterlevel Ts Ctedk’d,

musTnc] +emporcncd inciease Tn  sealevel when Sea level (g xo.‘sed/-
water -hom dhe middle of the oceans Tc -Jorced 4o mcre Dwaus
f‘hc shorelines (‘_tea‘ﬂhq 4 Yide tn an ur\%qﬂ'i'v’q man.neis,due'b

conststent patiein of +the wmoons o1bl ayound ke eq1th

Tidal Steam qererator (766 )

Thiz
method wake use of the Kindile enerqqaf moving |
n?
oy, Ve'r"f’l’(oll
Open eic: placed near Yhre bottom of the water P -

ater Yo )]
w power rabines; These W@y be Hioon

Tida) bonragc nethod -

T da bqrra(]e s a dam ke hiuctyre ¢ sed 1o

capiure the
p ey iom nasses of water n'r)OVTnCJ ‘n and

Ut of a Yiver dye ‘o Hdal Joices. e +empomu} Tncye
Qase

™Th the teve) 0} the Hde fs channeled Into o

]

S

Zitehind  +he dam & The

!oaqe ba s

potertia ) eneiqQy of the Hde 's (onves.

-ted Tnto m
echanica) cnerqy to produce elechc power +Hwoucdl-,

the use of Qenerator s.

Djnamte Hola) pouger method:- (orp)

| 72 Bl B
% .. / J

£

Vel
ConcEe e tospe

' game D2t
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The. Tntevactlon belween Pcﬂz’w\foi and Krrelic eneiq) e

!

Tida)\ Pacéoo\:metmc\ k]

The  esevVolrsS  stmiilas 10 daf Pawaqes are created

called \acaODh which ccn be n double -Jormat WHhou +

' 7/7?7//// ///
£/ / /, ff

LS
.

Tn tida! Jlows. lonq dams ave bully Tmo the ocean without

- enclosing an aveaq, leadingy toa ’S?Can"*ff“m"' watey 1cve) difHeverce

Viociug':nq low andl hT(]h tdes Jwom whnich POWe ¥ ¢ CJé‘né’b’Okd.

Laaaw fus el res
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-fﬂdfo Decoers- =

Flowng water creates enerqy, that can be cap‘\ured avd

Yined inio uec,’(r‘ic?’rq- The powey avatlable Sn a ¥ver (on) 8tream
depends on the vate at which 4e water ts .}.;ouﬁnq and +the
hercah-\- whieh —fOHS down . The hde\O SChemes ase c[a_sST-F;"eO(

nto  Jous QfoUps but the basic P¥Tndple of operation ave
the &me or all.

i %__Larqg Scqle i~ Kheve powe¥ output s aboyt 2 Mw

and above
Where the PO output s about

100 Kew ~2 v

- ¥ Minf stale s—

K Mics e -
(Y0 Scalle - the power acrtput Fs 5K« ~ 100 K

F pico scale ;- Khese the [ower og'cput TS less H,
QN

\ 5kw
h The cote opa hydv0 scheme Is Hhe wurbine, which

£ © Difjerent "‘-Jp-es: ot Ynbines
ave ud depending on the head and Hlow at —qu_ Ste.
pelton %mbmes — oz 9&0 flow o} —}4ecL)o¢Ter

Franclts furbBines — high fow g e se —flowy

Propeller fuibines "10“32 How of water

33
Vi e
River cuvient {uibfnes ase Ifpe o wind AurbTnes

fmmersed fn water and uged +o extsact

powes fxom o
larqie +low o  water Tn §ver
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-C"'_?l

it

(UE" { —

—[to—the—Ay¢b?

gver

l

cano)

2

SCteen

b
pen Stock

J

TUuYbine qznaa‘\‘oﬁ

1

electiiCHiy production

A Smal} dam in —“'e -JlfV(’r' ed C”'S_(C‘\& "H'l(’ wQter 10
a Setfling tanx (weiy), which gyows the stit 4o Setie ogf
OF waley and 'H»e clean water —F!oo:) Tnto @ cana) (o) a P",’

10 o 2eitling dank cahed —j'oxebo% which 18 Shed above

the power house. The canal can be long - The outlet 1°-&om

Kb "fDB‘ZbQCﬂ has a SCxeen to ftap ant and ~Fl00'f7h?

debyls: Water flows  out P o a pipe carned P2 natoc ¥

)
which 2 made as Steep as  possible o Tams{er waler
ne-—iJateyr—lea Ving—the —turbine 12 ted Trto

the  styecm 'H\rouqh the ouwtlet Pipe -
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B

,‘iioﬁefmd] Enerqeyi- =

3T Is the heat Jiows the carth. Tt fs  clam and

Sustainable Resouces of cpothermal eneigy 1ance fiom

Shallow QIOLPS 0 Yot waler and hotiock found -ew mites

e e e o s

beneath. the eavths Surface and deeper ei"rrernel(ﬂ h‘:qh
Yempevatire  molten siock called magma . The fpst Feathermal
J e\edﬁd'ka was produced Th Italy Th 190l

r To  pyoduce Fotheyma) Enesated elechiaty wells op

1.6 Krmns deep (0v) move Qyve diilled Thto ‘the uhd(tcabound

beesvolEs -to Tap Steam and \exy hpi’mﬁer Hat dvve turbine

. which Trturn  defve elec;_h{cﬁq ?enerq'tOTS-

There as€ 2 'hﬁxs o4 caeo’rkcrmal P2t plants

X Dy steam s~ Dy s team canihermal Qreator faves steam
outr of Jdwackyies n -H‘m quound amd uses T d!tec-}lt.d Ho
ZZAfve turbines.

\

% Flash caeo’}'hermal Panti- It pulls deep, high pressaze hoi
water ™o o0ler- Pow pressure water. The seawy that 1.

paroduced T wced o disive the Juibine

£ Bmcucd C)eo‘ﬂuermal p)ayﬂ - The hot wcn‘t’-f 73 pOJSCd bcd
a &ecoadaud Jlutd  with wmuch lower kolltng poipt than water,

pzoduc}nca vapors OP— the secondary —Flcnd Which €an of ylye

Qa J(U'( b?hé. }
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Code No: R19BS1210 SET -1

I B. Tech | Semester Regular Examinations, December - 2020
APPLIED CHEMISTRY

Time: 3 hours Max. Marks: 75

Answer any five Questions one Question from Each Unit
All Questions Carry Equal Marks

1. a) Discuss emulsion polymerization and explain the stress-strain graph about the (8M)
mechanical properties of polymers.

b) Explain the drawbacks of natural rubber. Discuss vulcanization. (7TM)

Or
2. a) Differentiate rigid and plasticized PVC. Explain the preparation and applications (8M)

of PVC.

b) Discuss glass and aramid fiber reinforced plastics. (7TM)
3. a) Discuss (i) Ni-metal hydride cell (ii) lithium ion battery (8M)
b) Explain the environmental factors affecting the rate of corrosion. (7TM)

Or
4. a) Write a note on special paints. (8M)
b) Explain electronation and de-electronation in an electrode potential. (7TM)
5. a) Explain the refractoriness and refractory under load. (8M)
b) Discuss sol-gel method for synthesis of nanomaterials. (7TM)

Or
6. a) Explain differential scanning calorimetry (DSC) and its applications. (8M)
b) Discuss the setting and hardening of cement. (7TM)

7. a) Explain the estimation of carbon, hydrogen, nitrogen and sulphur present in coal (8M)
and write its significance.

b)  Write notes on octane and cetane number. (7TM)
Or
8. a) Explain Thermal cracking. Give reasons why catalytic cracking better than (8M)
thermal cracking?
b) Discuss with a neat labeled diagram Fischer Tropsch method. (7TM)
9. a) Describe the process involved in treatment of industrial waste water. (8M)

b) Define hardness and its types. How can it be removed? Calculate the hardness of (7M)
water containing Mg (HCO); = 36.5 ppm, MgCl, = 19.0 ppm, CaCOs; = 40 ppm,
CaCl, = 44.4 ppm.
Or
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Code No: R19BS1210 SET -1

10. a) Describe ion-exchange process for softening of hard water. (8M)

b) Explain priming, foaming and remedies to minimize them. (7TM)
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Code No: R19BS1210 R19 SET -2

I B. Tech | Semester Regular Examinations, December - 2020
APPLIEDCHEMISTRY

Time: 3 hours Max. Marks: 75

Answer any five Questions one Question from Each Unit
All Questions Carry Equal Marks

1. a) Explain any two methods which can be used for preparation of thermoplastics. (8M)

b) Differentiate synthetic and natural rubber? Give the preparation and uses of two (7M)
synthetic rubbers.

Or
2. a) Explain biomedical polymers and their applications. (8M)
b) Describe p-type and n-type of conducting polymers. (7TM)
3. a) Explain (i) differential aeration (ii) stress corrosion (8M)
b) Discuss the working of H2-O, and methanol-oxygen fuel cell. (7TM)

Or
4. a) Explain different methods involved in surface preparation of the base metal. (8M)
b) Discuss the working of glass electrode. (7TM)
5. a) Discuss the manufacture of Portland cement. (8M)
b) Explain how nanomaterials can be characterized. (7TM)

Or
6. a) Ou_tline (i) cloud and pour point (ii) aniline point (iii) oiliness (iv) flash and fire (8M)

point.

b)  Explain the preparation of fullerenes and it’s applications. (7TM)
7. a) Describe fixed bed catalytic cracking with a neat sketch diagram. (8M)
b) Discuss the importance of ethanol, LPG, CNG as alternative fuels. (7TM)

Or
8. a) Describe flue gas analysis by Orsat apparatus. (8M)
b) Discuss the various methods involved during refining of petroleum. (7TM)
9. a) Explain the complexometric method for determination of hardness. (8M)
b) Differentiate between zeolite process and ion-exchange process. (7TM)

Or
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10. a) Discuss the disadvantages of using hard water in boilers and domestic use. (8M)

b)  Write notes on boiler corrosion. (7TM)
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Code No: R19BS1210 R19 SET -3

I B. Tech | Semester Regular Examinations, December - 2020
APPLIEDCHEMISTRY

Time: 3 hours Max. Marks: 75
Answer any five Questions one Question from Each Unit
All Questions Carry Equal Marks
1. a) Discuss on the various biopolymers. (8M)
b)  Explain how e-plastic waste can be recycled. (7TM)
Or
2. a) Explain the moulding technigue involved in preparation of bottles. (ii) Discuss (8M)
the properties of carbon fiber reinforced plastics.
b) Briefly discuss the preparation, applications and properties of polyurethanes. (7TM)
3. a) Explain the nature of metal affecting the rate of corrosion. (8M)
b) Discuss the uses of electrochemical series. (7TM)
Or
4. a) Differentiate (i) anodic and cathodic coatings (ii) electro and electroless plating (8M)
b)  Explain construction and working of concentration cell. (7TM)
5. a) Write the classification of refractories with examples. (8M)
b) Discuss the preparation of carbon nanotubes. (7TM)
Or
6. a) Explain about (i) thermal spalling (ii) extreme pressure lubrication (iii) silica and (8M)
alumina ratio.
b) Discuss differential thermal analysis (DTA) and its applications. (7TM)
7. a) Describe proximate analysis of coal and its significance. (8M)
b) Discuss calorific value. Calculate the HCV and LCV of the coal having the (7M)
following composition C = 71%, H = 9 %, O = 4%, N =9 %, S = 5% and
remaining ash.
Or
8. a) Explain fluid bed catalytic cracking with a labeled flow diagram. (8M)
b) Discuss Natural gas and Bio-diesel. (7TM)
9. a) Explain zeolite processs for softening of hard water with a neat sketch. (8M)
b) List out the causes for scale formation, and how they can be minimized. (7TM)
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10. a) Discuss the various internal treatments methods used for purification of hard (8M)
water.
b)  Write notes on break-point chlorination and reverse osmosis. (7TM)
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| B. Tech | Semester Regular Examinations, December - 2020
APPLIEDCHEMISTRY

Time: 3 hours Max. Marks: 75
Answer any five Questions one Question from Each Unit
All Questions Carry Equal Marks
1. a) Discuss the role of plasticizers, resins, fillers, stabilizers in compounding of (8M)
plastics.
b)  State the importance of biomedical polymers and give examples. (7TM)
Or
2. a) Explain the preparation, applications and properties of thiokol and bakelite. (8M)
b) Discuss (i) how polymers are prepared by suspension polymerization (ii) mention  (7M)
the advantages of biodegradable polymers.
3. a) Discuss the standard hydrogen electrode and calomel electrode. (8M)
b) Explain how proper design helps in controlling corrosion. (7TM)
Or
4. a) Discuss any one mechanism of corrosion. (8M)
b) Explain (i) Zn-air batteries (ii) dry cell (7TM)
5. a) Explain thin-film and thick-film lubrication methods. (8M)
b) Discuss thermogravimetric analysis (TGA) and its applications. (7TM)
Or
6. a) Explain the reasons for (8M)
(i) failure of refactory (ii) deterioration of cement concrete.
b) Explain the types of nanotubes and explain the applications of nanotubes. (7TM)
7. a) Discuss Bergius method for synthesis of petroleum. (8M)
b) Explain how moisture, volatile matter and ash can be determined and write their  (7M)
significance.
Or
8. a) Write notes on petrol knocking and diesel knocking. Mention the anti-knocking (8M)
agents added to reduce knocking in both.
b)  Write notes on rocket fuels. (7TM)
9. a) Discuss how caustic embrittlement is formed in boilers and the methods to (8M)
reduced it.
b)  Write the specifications or essential requirements of Portable water. (7TM)

Or
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10. a) Describe the steps involved in purification of municipal water. (8M)

b) Explain electro dialysis method for desalination of brackish water. (7TM)
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Code No: R19BS1210 SET-1

I B. Tech | Semester Supplementary Examinations July/August -2021
APPLIED CHEMISTRY

Time: 3 hours Max. Marks: 75
Answer any five Questions one Question from Each Unit
All Questions Carry Equal Marks
1. a) Write the structure, preparation and applications of Thiokol rubber. (8M)
b)  What are conducting and bio degradable polymers? (7TM)
Or
2. a) Write the preparation , properties and application of Buna-S rubber (8M)
b)  Give an account on fiber reinforced plastics. (7TM)
3. a) How batteries are classified and differentiate them. Give the characteristics of a (8M)
battery.
b)  Give an account on zinc air cells and lithium ion batteries. (7TM)
Or
4. a) Define corrosion and explain the theories of corrosion. (8M)
b)  Write a short note on differential aeration corrosion and explain the factors (7TM)
influencing the rate of corrosion.
5. a) i) Briefly describe about graphene and fullerenes and write their applications. (8M)
ii) Explain how nanoparticles are prepared through sol gel method.
b)  What are carbon nanotubes. Write about their types, preparations and (7TM)
applications.
Or
6. a) Write Definition, Mechanism and Properties of lubricants. (8M)
b)  What are the constituents of cement and give an account on LSF and AR. (7TM)
7. a) How to synthesise petrol through Fischer Tropsch and Bergius process. (8M)
b)  Explain calorific value and write about the fuel gas analysis by Orsat apparatus (7TM)

Or

1of2



Code No: R19BS1210

SET-1

8. a) What is diesel knocking and petrol knocking? Give an account on octane and

cetane rings.

b)  Write an about on LPG and CNG.

9. a) Mention and explain hardness of water and determine of hardness of water using

complexometric method.

b)  What are the steps involved in purification of water and write about break point

chlorination- desalination process.

Or

10. a) Briefly describe softening of hard water.

b)  Specify the treatment of industrial waste water and portable water

20f2
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Code No: R201202 SET -1

I B. Tech | Semester Regular Examinations, September- 2021
APPIED CHEMISTRY

Time: 3 hours Max. Marks: 70
Answer any five Questions one Question from Each Unit
All Questions Carry Equal Marks

UNIT-I
1 a) Define polymerization. Explain emulsion polymerization and mention its (7TM)
advantages.
b) Explain preparation and application of BUNA-S and polycarbonates. (7TM)
Or
2 a) Discuss the recycling of e-plastic waste and mention its advantages. (7TM)

b) When does a polymer conduct electricity? Explain n-doped conducting polymers.  (7M)

UNIT-11I
3 a) What is electrode potential? Explain determination of single electrode potential. (7TM)
b) Discuss electrochemical theory of corrosion. (7TM)
Or
4 a) Define battery. Explain working principle involved in zinc-air cell with neat (7M)
b) TEk;;(I:QiIn (i) electroplating (ii) electroless plating of nickel. (7TM)
UNIT-111
5 a) Define nanomaterials. Explain preparation of metal oxides by sol-gel method. (7TM)
b) Explain manufacturing of cement. (7TM)
Or
6 a) Discuss the instrumentation and applications of TGA (7TM)
b) Explain thin film and thick film lubrication. (7TM)
UNIT-IV
7 a) Define calorific value. Differentiate the higher and lower calorific values. (7TM)
b) Explain flue gas analysis by Orsat apparatus. (7TM)
Or

8 a) A coal has the following composition by weight: C = 90%, O =3 %, S = 0.5%, N= (7M)
0.5%, H = 4% and remaining ash. Calculate the net and gross calorific value of
coal. Latent heat of steam = 587 cal/g.

b) Explain synthesis of petrol by Bergius process. (7TM)
UNIT-V
9 a) What is hardness of water? Mention its units and types of hardness. (7TM)
b) Write notes on (i) break-point chlorination (ii) reverse osmosis (7TM)
Or
10 a) Explain softening of hard water by cation and anion exchange resins. (7TM)
b) Discuss in detail about boiler corrosion. (M)
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