1 YEAR -V SEMESTER
COURSE CODE: TBCHETA

ELECTIVE COURSE - I (A) - ANALYTICAL CHEMISTRY

Unit 1 Analytical data analysis and I_,'.llm.r:llnry hygicnc:' . .
I.1.Need of statistical analysis: definition tor z.tccuruc_v precision and error. Sour(..c.s ol
errors and classification ol errors - sy stematic (determinale) errors and random (indeterminate)
errors. Distribution of errors, Methods of minimisation of errors. o o
|.2.Data analysis: Mean standard deviation and coefficient of variance. Significant
figure. } o
} | 3.Reliability of results: Q ~ test. Student — t - test and F-test - conhdcnc:f: I|m|t.und
rejection of cxpcrimc.mul data. curve fitting — methods of least squares — problems involving
straight line graphs. ‘ . .
I 4. Laboratory Hygiene and Safety: Storage and handling of chemicals - carcinogenic,
corrosive. explosive. toxic and poisonous chemicals — general precautions for avoiding accidents
— first aid techniques for acid in eye. alkali in eye. acid burns, alkali burns, bromine burns,
poisoning. inhalation of gases. cut by glasses and heat burns — methods to avoid poisoning —
treatment for specific poisons.

Unit 11 Separation purification and Chromatographic and Electrophoretic methods:

2.1, Separation and Purification Techniques:Solvent extraction — Soxhelt extraction -

Principles and applications of distillation. fractional distillation. steam distillation —
crystallization and sublimation.

2.2. Basic principle of chromatography. Various types of chromatographic technique.
Column chromatography. thinlayer chromatography. Paper chromatography, Gas
chromatography. ion exchange chromatography and HPLC.

. ) ) - . . . i .« 1 #q>
2.3. Basic principles of electrophoresis. Isoelectric point. Electrophoretic'mobility.
Electrophoretic separation of proteins.

Unit 11 Colorimetry and spectrophotometry:

[.1.Theory of colorimetry and spectrophotometry: Beer — Lambert’s law and its
limitations. Standard scries method and balancing methods.

I.2.Reagents. solutions and experimental procedure for the estimation of iron, lead nickel
and tin.

I.3Basic principles of spectrofluorimetry. Reagents, solutions and experimental
procedure for the estimation of aluminium. cadmium. calcium and zinc,

Unit IV Gravimetry:

4.1, Basic principle. advantages of gravimeltric analysis. Solubility product. Super
saturation. (o-pr_cupnunm and post precipitation. Digestion. Precipitation from homogeneous
solutions. Precipitants . specific and selective precipitant. sequestering agents

l] l ‘ <]

g b M f\ppl_lcaumns ol I.W\ for calcium oxalate monohydrate. Difterential
rermal Analysis - I IJI]LID!C mstrumentation — characteristics ot differential thermal curve —
Applications of DTA for calcium oxalate monohydrate



Unit V Electro-analytical techniques:

5.1. Electro- gravimetry: theory ol electro-gravimetry. Faraday’s laws. Ohm’s law.
Electrical units — ampere. volt. ohm and coulomb. Polarised and depolarised electrodes. Current
density. current efficiency. decomposition potential and overpotential. Electrolytic separation of
copper trom nickel and copper from lead. Estimation of antimony. copper. lead and tin in alloys.

5.2 voltammetry: principles of voltammetry. Experimental setup for polorographic
analvsis. Types of polorographic methods. Determination of lead in tap water.

3.3, Electrochemical analytical techniques: Basic principles of voltametric analytical
techniques. Potentiometric titrations and conductometric titrations. Irreversible electrode
processes and overvoltage. Applications of overvoltage. Polorography and its applications.

Books for Reference:
I. R.Gopalan. P.S.Subramanian and K.Rengarajan. Elements of Analytical Chemistry,

Sultan Chand & Sons. New Dethi. 1995.
2. Douglas A.Skoog and D.M.West. Principles of Instrumental Analysis, W.B.Saunders,

New York. 1982,
3. Gurdeep Chatwal. Sham Anand. Instrumental Methods of Chemical Analysis. Himalaya

Publishing House. Mumbai. 1998.
4. Vogel's quantitative chemical analysis - 5th edition.
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(F9) Acids . Alkalig , Chlosine, bgotine , phonols ckc .
&:OXQ%Q ' | :

They Khouwld: be Stosed in' ComvoALen ACALS Fant Cl'amhgas
(0w 4n Pis Containing fond.
Hanoleng

Acids Showld not bo  pougied clitecty Fm tioiy Conhuwzss




S . = A

A T{}tmnal st po hed ko Eoanspos  Hhem Boom i:hm
Containess  WOithouk Apilling Heom &0 the Blooy » Tabl @y -

RBSON
¥ Rubbey  Gloves. and apron My be wscd 3o Avoiq |

actidental - Apillage of acids O the body ©%) the Clobh
- Swdium hydioxide PeLEot/s Should not be hand
bicked « A Poia b Poglops s t0 bo used fov this PUsPoso.
chlogine and bgomine must be handled :in dwms
Cup-boatds Only without @llowing vapouss ko Come, ko
Contact with noAd 04es  0x AkiD .
Faplogive Chomicalk !

Chemicals which anpwda v:olrznbud on hoating ,
gsinding . (on). PRessing ake Called . omplosive chemicals

(Eg) Chlosates ; ppsehlozates | nitoyates , ethoys
pesoxides , Polyniteo Compounds etc .

Sl:oaagcz
They Shouwld be Kept n Auch a way rat thexe 14

ho @mpty Space apove them An the Containes in rohich
they ofe kept . They must be Stosed 4p @ o) ~ Place .

Handing :

{ be With QCTLM Han DD'TF\_QH Must be very mgu[%
hooted  © gLound .
Toxee Chem)cals

o wiChemicals which couse ol efgpcts Croate -
L

)




| haalth  pioblems @e dedlned as Tomic Chemicals . They a0 (

‘ |

Alaked O POMSONS . ; f
|

|

£9 : Bonfene toluwene , Chloyohovm  eakbon  totwachlovele

. naphthalene CLC.

Stosage |
| - They must be Stoged in twell Aealod “bottw\s Chlow
Jovm as Stosed in ok brown | blue boktles o PRevONt Eho

dosmaiion  0f hghly Paksonows  phosgene.

CHClg + '/&Da = COClg + Hcl
Phossgeno
Handling : ‘
These Chomicals must be handled with all Windows

- open and 0 Jume  Cup-boasols - They must ok e Ln haled
difeckly . Smolling Eest must dlone by Keeping o $0st fibo
Containing the $owiC SubAtance awayy Foom B Nose and
Kaving He vapouts fowaids fhe nese and £nhaling Slowly
and gn Bmoll Quantities . They showH not™be handled by
Noaked harnds . Grloves must be wsed  while handu'ng Haom.
poisonows Chemicals : |
Chem’iCads. IWhiCh When  tntarduced Wto by abmlml,
Py & Iiving prganism CauseS doath o3 Enjuty 0specially oro
that Kk by Aapid actiwon @ven in Small* quantity ase
Codlect Poasoneus Chemicals . - '
| (E@)_Sgnm@ , ¥oluene | xylenos haphi:#n)lo_no,an]mﬂj;




|

Ch[oxo@om Caﬁibsr) t@tmc hLoszdQ J)’DT wcmnmo dalts oy

lood , Aelonivm  Compounds  Cyamicles , Eelluziem  Compouy,

Chyomiwm Compoeund’ , Vanodiwm Compounds , axsenic
Compounds etc.

| Si:D“dagQ:
They must be Sosed dp el Swled Hubes and
lakoled Q5 POISOM .

~ Handling :
Thoy must be hancdled only with gloves o . The vap

Ahowld hot b2 (phalad . Thoy /ohDLnJol not bo allowed ko Como

inko Contact with tho Skin,

Gronosal pRecantions Fox Avorderng  Accidents’ .

t

WAL apson Oy Ovescoat ko mintmiAo @XxXpoAie

€% -Chemicals to SKID.

) Woog Sakeky goggles o provent eyp £njumos

by Aplaghg oF Chemicals,

1w A PAR O gloves must ko wad o handle

Poworous 0 koxie Chomicals .

(W) To pAevent ikt haAoid Hin ofg , buvnos cuy

Clochrical haatess even' bedovo DPQnmgtqu Contarness ©F
Flammable  Chemicods .

- Soluton -

V) Always WAL Rubbey bulp , When pipeting a

Vi), Toxic Soledions ancl. Sangents Wwhich Produce

4_-——'—/

{
|
|
|
|



Jumes Showtd ke hardld 6hly in o Fume cup—boaids

vit) Smoking , dinking , aating anything £nside the
Laboxafcoxtj Ahald be avolded.

viity Splllage ©f Chericals 6n "tho Lable of oy dloox
must ko wiped and luashed Unmadmio,Ly With wates 1o provent
tontact With the body ooy .

ixy AUl the appasaius Wsod Aowld be Cleancd and

He hands axe woMed with Soaps at Ho ond ob a prackical
Closs .

¥) All Eho glass Redh and Hibes Showld be §ivo
Polighed .

\ FM% Ald Tochnigues :
CAGd In Eye:

e O 15 washed With Lot of waley . atoy s

| diected nto e eye Gently With He holp 0b losh bottle ox g
tuo dwow Jorm the Weder kap . Thep o QYo 15 Wwakhed

With B Soduum bitrkonade ADldion | Adtos washing o

WIOp of (ostoy ofl 63 ON QYo Oinkmeont g5 applied - Thon Lho |
Fersen 43 kaken o the dottoy, |

| Akall in Eyo:

The oy Jds washed With a lot of vuades. water 4¢'
diected into Hp oye Qently “Lorth the holp of wwash bottle of
O Bubo ciiockly gyvom b Watey Eap. Then o oyp s Wwashed
| _With By, Bosic acid  A0ldtin . Apkey washing o dxep 6%




. A\ 4

lostog oil ox an oye @mtmam s @PPUQd The PEJFSOD i
Foken o Yho clockoy. - \
Actd Busns : ‘

The aftected post of body s ashed 1With o laxge ;
qdcanh"ttd 0F wated and then With B Solukeon of Sodium
bicaibonate - Buinol 15 Qppued A the VicEim kaken ko g
i cloctos |
f Alkal{ Buwns
5 The abbocted Poit O body ds washed With a logy
. Quantity 6p wates and Hen with B Splubon o Aceti
| atd . ypsoteno 35 appled and khe VicElm i& taken ko

| detkos.
Biomine Buins
I$ btomine Balls on the émn wash mmediately

With quantity o Wates and  then With  hypo FoLLED.
(oconut oil oL vaseltne s appwzd pnd Hio VICETm s
takeh to the dottoT:
Inhalatien 6% Gra&aS:

75 ony g8 B Iohaled  He vickm Ahould e
oken to 0 Place Whowe he Could b pteathing fiosh ok
4% he soposts  headoChe , posacetomal tablob may bo given
T4, chlegine 08 bwomine 18 inhated ammpnia o5 alcohol
vapouiis 0 ke inhaled Cofebutly . o Hos of How i

,! ’nhalad ammoniqi VS 10 ke .U')houﬂd Aqbl.ﬁlw XQPIW sj
| oy be given 4f possibo,

i

._/l



e e P ; D i i e N et

e ————

C,ut by Grlorsos
qg he ouds ofe Nek Seveve With mild bleceling ( the

gloss  pleces At otc. ofe fompwed as fomo as POAsLbl
With cotton . The Wound s Lzoated With Spivik. Tinckuse
Lt‘dmo [ 8 odine dissolued in alcohol)

- Heat Buins :
| BuADs GRe  Couvstd by

acids , alkalis , baomine , Phonol €kc. Apply  busnel 60 CoConid
oit foy tho' Sevese buiis o4 Ac . But Ahould hot do Tho
dellowing . "
T4 CloHws ofe Stitkeng b the wownd ) Hoy Zhowdd
hot &2 femoved by Bowee.

oL obotbs Like hawed blame,

Ron't (oves the Wound wib, bandage .

Poisoning
T} e Poisbn Ontev 4 the mouth accidently . J& must

po Spit  ammociiately Withouk  Panicking . The mouth 43 wWoshed
Sovesa) Hmes wiith 1130 ¢uantity o wates. Ip poisonous
Aupstances ondoy he Stomach immaedialely $izst and Mmust
bo given Simultareously inposming the dectoR f0 prpcecd o |
Hho Spot boith Omevgenty Kik kb tyoat Stomach poidening.

wWhon adds gge  Swalowed MIlk , magnesia oy timp
wades & bp be Qiven xmmodkadely \ The $isst ol b soptated
oveyy ton minutes Ul the cloctos Comes . Milk ox White ©§ [
099 in cold woder may be given.
sncheling O Vomiting and uting o Cottonaio |

——




i

P

dncluced by adminiAtesing rattagometic (POLAASIUM  Qtimg,,

shouwld bo avoided: |
Ahen alkalis 0o suallowed b7 acetic aciel 6% vi

ord milk 0% White Ob 099 AR given - Hewo Ako Vomiting Ahey),

not bo (nclueed.
when methy) alcohol s Atwallowor vom;bma is

rottatate) of Aalt watey. Aftey vomiking milk o White of g
A0 (old toatrs masy be given,

When phenol Jds dwne Bbr, alcohol may be giver,
Then vomiting tncluced itk bg White 6 egg 4n wakey 45 Giver
Methads To  Avoid] Po’i&oninga :

ARVeY  Pibotto 0050 NoWA Ugiuds by moukh
aboRatory Gpporatus Like poakoes , Skandasd Blast

| ek ., Should notes be used o keep Bood oy dounking wodos |

Auoid eaklng of danking anything in tho lakovate, |
Jurch kovod Should not be kept inSide the larosat: |
Solid chomicals Showld ko +0ke put by Nickel

| Spadubps ard Lguid Chomiclds by draoppey 5

[

Choricals hoteled ok bo hondied Loith Lo ham,

Taoakpnt Bov SPRCiBic POWONS:
universal  Antidoto.!

& PW{% 06 pulevized chascoal , 1 past of
magnesium Okide ard 1 Patk of tannic acly axe mimed

A b qiams OB Fhis Mimbuie s achiod bpa cup of wated |
Qrd thon Atidted Woll And Given 0 o vickrh , Thls eunivesst,
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X

Mdbb 1% adminiaterod Lohen the Speciic anticlode 1 not knam

Taskatometic

Tottosemetic 5 proposed by 4tiAiing o.och g of

Potosstum  antimony
b0 $he ViCHm.

UsSes

tstarate In A5 mL of wates and given

I TE dA W] 0% maol,tcino_,in_srrmu does 30 produce

Vom'ltfnfa
é? Tt W8 adsD
AIA0R0S

wacd v the kAatment O omo Esopical

Po.sonols  AlbStanco

=0

Anticote .

Acetpne

JAduce vomiting . 6tive wniversal antidotp

AC

Ronet tnoluce vomiting . Grive mognosium
onude , milk 0F mognesia o3 ltme Loalos

m"w.dmiug Ropaak  tho cloes §ox every
Didteon 0F Hoenty minwdes . Grive milK oF

White OF @9 o Catd (wates - (Aborales Shoy i

06 minovad ol , ok o5 Bive Himas ovesy
$ifboon minuros .,

Alkodis

—

Fo not incluce vomiting « Grive by, acorfc
acd OF VIneqos Hon Give miik oy tohdte
oy &g

A'BSQHIC " BQ}L'UUD / MQUCWH
A Joad (ompoundss .
\

Ireluce Wmiking. Grive 49 hgpo (Sodium Fhio |
Aulphaley In 460 ml wates Bml milk 03

nagnesia , | glass mitk of White of &9,

nok ko given 3o Radiont . Grive a Beso mi il o




u\l
.
Finally giws /s Ml OF castoy ol
1 v \

. ,?‘
Bsomine anad  ieditnC | aonduce vpmiting and give @ Solateen of
SPlutem. ‘ ; Ataxch and B Sodwem  bicasbonate

CFollowed by milk oS whtte o6 €g9.

dnduce  vemiting. Grive loo m) & Secleam

hudtegen Phasphate &oluwlten

. | &r\z‘cth fisst ad noeded  epduce vomiting
Cymdcs 5Grl'V£.’ Q50 Ml waded C_mtdml'ng loml of 5-/,‘
Helo 08 QBP Ml D Faeshly pxopased Soludn
(entaining B » Festy @l b7 NaHcog, amy!

Nitvite \apouwis to ke inhalad by the Vickm

Coppey  compounals

lGﬂVQ loo ml 0% 8. Qcekic acd Soleteen

Giive dnduce Vomidng wsing mustad
powdey 4n hok tates (musteyod CmQHO)
Giive mMilk ox mgm.SsLtm ontde fosta

| oxalil acid and
o nolates

doduce VomiHrag.érive milk O LWhito
pesmongrnale- 16§ ogg followed. by BRI OB S H20210

' loo L OF my Alig htly aciclddicd
with acetic Qe

Giive Bp v pue Cthanpel and tnduce
Phono!. vomiting . Ten @ive milk ov Whike
| 299 [n Cold rwates .

S
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ONTT- 1.

JEPARATION DURIFICATION AND CHROMATO
= (GRPHIC

OND  EIECTROPHORETIC  METHODS.

2.1 #Sepamt‘?og ard_puriifcatien Technigues.

Solvent Extyactlon.

s o Jopovatien technique adopted to
Sepevake o Qolid oy |5qufel Presont fo a mixtute by
extvacting St With o Solvaaks

PASocple -

The Qubctance o be axtyacted Shouvd pe golublo 90
0 pakicloN  Qelvont Whilo all tha effoy Conststuont
0 tha mtxtuye Should be TNSoluble  abtor oxtyoction
thoe Solvent Shou[d bo ¢os’ly SQvaocle.

Seperation Eechnique: -
] W\é)o PRIDCTp 12 wsed $n th Solvent oxtyaction fs.
NOTSE sty pution Jaw. Aecoroling b this yow, ap

Gonae’ouu temperetuvo @ goluto A%sevPbute Ttaoth betwan
Ewo Tomiscthio  Solvents 'encg 0 Povtfeeday  yatip. Toe
Y okio G the Conwnlyadlions ¢~ tho Colvenr s collad
Pomﬁ?tirm. coobpiciont o1 AT bution coehiciont -

Iy ¢p and cpg o tho Contontyations o |iqolels
A arol B then at Congtant  fermporatuie . ChJep = K.




Coobpicione ¢ the extyoction.

Ao{vant—cx%[p g Solvonk extyaction roethodf -
, (00 7. Soperetion 3¢ achfevable o Solvent
extyaction metpad |

Tha PRoClicay Pook 8 Simple -
. The Smau ameunt 7 Solvent (8 @nough and ft fo
Yecoveyed anol Yecycloal
USe( -
Solvord oxAvaction mmethod
Dfssolved  Suostabe From Thaetr Solukien.

ene Constituents Flom a Qolid MIAEUTQ -
Unwanked Smpuritios Fxom Substora -

t

%% urad to Seposate.

X \‘ ! :-.- 5 B
Sox hopit O)(,%Yaotre'o-

807<h<21’c Q)otmotm is deh) e%iimcfa
Substana ntch % Soluble §n Porvtceay Salvent phik
all Othoy Tmpuyities ave Tnsoluble . Aoy axhyatction
the Qolvort Shoud. P2 Basily Sepatabie .-

PYoceduxe - eanint TS

‘ A 8o\iol to be Q'xha(ch;d fo Powcleved and
|f-?& kope S0 a poYous  thimble CSPODSH-‘,COV“QT) and!
tho Q)OETaohng Solvor 19 kokan 90 yound bottom piask .

A wookey Condonsey f§ adtachad ok fhe Top . g po¥ous

‘mble fg Placad at tho bottom q, tho' woatey rCOF)oPQO_SQ‘T




N

Tho &olvent 8 boilod - RS Vapours ave Yolsed
Thyough 98phen ( [efl Sflo tubo) Tha Vaphouy @ntey Loatsy
Conclonsey oo Conclonged and Fallg e the phovous
fmble « TTho Salid to bo extvactad 98 O(?SSO]Voy Nh?lf.?
all  othoy ' fmpuvitics o net. Whan pPhoroud thYmpiy
become  full. Tho Soludion Yeachos the Fowz botton
FlosR hi0ugh  (vight Sicl). tube. Mho exivachd 9647
Yomofns (0 tho  Plosk s dlfsifiled off, loavPrg  bohfnd
the  0yganfc Qubstana .
SupovfoxPey @ Sxhalt oxtyackten over othey POChniquo
Tr Soxhelt extvaction MRl Small quantity

9 solvert g enough fo  oxtyet o maxroum amouwnt
o ot -
dolvert used $9

Yacyctod.

TR T8 o Conkinuows
PROWSS - S0 tha chpiclony
Q extyaction T8 moxa tn
thes method . Soivent

0 \{‘a.POU'Y‘A
ThYs method TS \ I N L, Solvent obtey
Whod FoOY the oxtydtkion N Qxtvakion -

A 01l and fals FAOGM

tlowey owd Qoo and IEI_
okalololy FAGm plounds - 0
4‘ s slvaernt+ exctvoc ted

Scthston®@ -
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PRINCEple  and PpplPcatlon a D IS T [ t7OD

@?St?“d“m Db a PROwWSS cmploged FOT tho p(/\’a’?}?(‘af

: . 0
g liquid Frem nen-volatle frmpurittios: Tho impure

iquid s betladt n a Flask and the Vapodrs: Faimed oou
cotlocted and oo dangad to give back tha PUYe liguid
o on anothoy Vvessel. Tha NBn-VOlakile 1MPUYiHes ane
left behind 0 the Fladk.
PYInctplo -

en haating wnoloy Constant Pessuve  Say el
akmospharic PAOSsSUT o (i quid botlegs ak a tempeoiakiie
A Which My totad  vapout pressuva becoms agucd bo -
the atmogphav®e prassuwe- The tempevotuye & tpg fiquid
Yemaind (ongtant till au the Nauid olfstilled overy . i,
Constant  tempevakure f5 tevmed ay Eno boiling p@fny .
The  dA%tilakien  prowss %5 tied FOY tha puvidication a
liqulds  Fsem nen- volakite Tmpuditiog .

> wookef

H@ e | | DP(AAQHquo(.
Ppplicatien. -

ThEs moathod 98 wsed to Tmpanfty liquicls Which oy
Adocorupose Moo theli belling psints. Fot oxaumpu,
giyamvet olocomposas ar 714 befling PO (qg%) buk cap bl -
olfstillod o4 (§oec QK 1 akm PR2SSUYR

. - -_
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A W4
o

Fyaction  oAPs4? (lakion

prociple:- | .
A ™Mixtuve %) Fwo O MOAQ Volalifo 1iguid
Cun o Sepoyeted by rRactionad  olfs{illctkion s Whop trats
betling pointg olSffoy by MOARo than 4io'c, thoy oun b,
Sepevede - by FRactional dfstiiation. Tho mosge \olodiio
' quid  Passes ovey pfyse and fg Collgttod fry o Yocoivey
The Sanmo

PRocecluve oay  Followed Fos the Fo¥thes
olfstiladion . Trun g olfstilliotion 8 Collecteo! n Eractions
and e PYoss 18 tevmad  FRackionod oletllation .

APDPlication-
A ™) | :
M) XtUye \cﬁ > Fmaﬁorm?ng Homn .
% benzere oo moza ’J\ ' Wate f
to luene can bo UO}G}\HQ | J’(;2
& Hopd vgéﬁta
2R ¥ othed b_g louid
the | o
S mathod .
—— _ _ P iMpung
E l}C{\J\\O(

STEAM DISTTIaTION .
pslnc? ple - o

Many chemicod Qubstana Thot w;ﬂ '%O(ublgl ®n
Woker oo Volokilg fo Sleam a@in b2 pavidicl by distination
o a cuvvend 7 Qgdtew ¢ Sieam ollstiation). Tho nen-
Nolakile Impdvitios ave (el behind 9o the olstinadion
Plagk. @ \iguid boiles Whan quy Vapour pResuve Ts
Quak to 1y  almospheric  prassuve. In Sieam APsiilation
A ixtuye ) wolkey and an oxgardc Hauid %3 hocted .
The mSxtuve boilg Whon The Cornbinad vapouv
Piossuve @ akey (p) and That & oxgaric lauid (Py)




= B
s Auod o Mo akmogpheyie P YOISUTC P. j
ie) p=- papy. Netwvally, o bOling temporatoy,
g the MIxtuve would be loway than tho boiling
6 pave oxganlc Hquid whoo T \Vopout  PAAsSS U
g, this liquid. aleng coouid be oqud to tho akmosphay,
pressuve . Thus 9o gleam olfsflation, e liauidfs
olfstitled ot o Cowey tormpoYatuo tHhan T2 bQ?ll‘nﬂ |
POt - phon Tt migne olacornpeso- TE 8VVes tho !
Sama  purpose A»  JAfsiilladfon Undoy  Yeduced  PASSUT |

Sodery tute.

Condlanged
Oclker vapa®uy

'ew\d; :
DW}Q{ ’

(_,D(l/’co:f Q.f\LQL'

o (
A, pigtilled Liqud
coelar

compounel |
©Obe ]
AKti [lold : | | ‘

A pplicottion - welg

Stoam ALt akion J9,. employod n ?QMW Fo,é
tfw Ya2covery q vaviows - eSsontion g9
Aol Plowers. © % also wsed in 4
/) aniline  and Eurpenting ofl.




N
|
L ]

PRI plo !- ‘
CYystalfzotion S cormmonty omplogod FoY thw

puviication @ Sold Compouads - Tho Sropuwte 86LFd %
Uuftablo dubstante

Afssovved o {hw Soiroomn  Noluma g a8
pows Trito  gelukien 1hilo te Fngo\ube engs cow (2t

bokind. Tho hot Qelutien Ps than Fiiteted and allowed

o ool “crolfstybed N evystatfzration s comp lete- The
o the mothoy liquoy &g

C“ﬂéztaw 7 oAt0n .

Cvgtals oo than depaoded  FA

Filtyatioo and dited. |
The ofpiciang ¢ o PROGSS § CTYREIN 7ok 69
e g)) PTQDO\'ECUHUU q So\uki en

ty chole § goyvertt

3) Fiitvation g the- golutien 4
) Sepanalion  and d’mg,‘ng q eryscoda.

©Chofco -6 Solvent. |
A FJow g G the Substowe ® tadon To a tese

Eube with a  row dyeps g Sohvent. T the golveny
COFYLP‘Q)&QCH disolvos a gelid ot Yoorn TQ@QWJMS@
Ungultablo - B th  Selvent Afgso\ves Sotfdl. on heating
and  give maxfemum Solisl o cooling 0 Gultabie Foy

CW%&tq%quj;m .+ The pxocéss % Yephd wHh othey
dohvert 45 the Mot SatfsFactory ore ¥ Sovtad cut-

T+ T2

© Poporction @ Soliution.
A Sultable ameunt & Substads % takon Ina confeqg

Flosk . Plitted with a Seftux Condensay. M Sroall volumg

A Solvent Selocted 0 oubove &Qtep I8 also placed 0 The
Plosk .




LA LT g

A qQuantity 6 Qolveru ghoutd be Jost endugh to O{?S'SU\\,:
tho obholo  goliol on boiling gecordling o The  boiling Po'k?tgl
% the Solvent .

3) TFfiesation q tho Qelution

The hot Solution ebtaineed above @S theo Filboyg,
Thyough tho  phitey paper placd fn @ glews Funng,
Tho  Qvgstoeus moy poym o the PYNNE duxing piltyeu e,
B the quantity & tho Qolution g Looge Tt tokos Long,
T PRavertt e, a hot- watey punnel moy bo L. 11,
het Solution ©btadnef ip the Contad Plodk 18 Colle
Filtyate Qopution.

4) CYYstols zation - | | -

Yhe hot Filitvate obtafnod abpve PROCSSTS T
allowed to coel- unofstytbad T0 & boakey. The P

Qolfd  QUbSEADY Sepriote b CYYSEHs -

&) Seperokion aurol o(ng?ng a% cTy3tolls - P
The onstad obtadnod  FRem the cbove TROGE 5

Separcited pyom the malioy tiquoy by Fiteyakion - The
Flityation 28 geneyedly ofpoeked wbﬂm mi;wegd gxessum,
WiNg  puchney ponel. When the whele § the rHotha)
Liquoy has been oyodnaol into the Filtyation Plonk, The
ovgskoUls AY0 cOohedl wTth Small quontities q tha pue
cotol colvent . yerpove Oty Impaiitios 1§ any tho (I

ane  than dnied by PAessing  bekvogen Pﬂéféq Ffitey
Papey ;. o an o8 oven, ox 70 Vacturm olos? cotos -

|




S Sabstanc. .

>an oo us
0 tha (jguie CaClg,
Subptrrmatien
Qb kinpakt P

Qub(fmdtion %e o PROCRES G a S d 8@(}7'?;']9
o taactly  Convevtd o T8 Napoud gn hooding o Thoet
wam?ﬂg ou ligofd

PtNiple!-

Qublfrmoien 18 o PRoags 0 Which eovtodn Substouxg
Whan  hootked, pars olixoctly FRom Sedid to vepouy
Skate ofthout mnelking - . The Napoung When Cooled . d?wz

back the 9eliol Qubstance - This PRowss 18 knowo ab cgubl"m:men
The PROWSS g  Qublimation s usool 0 the puification g
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The. Solubf M‘J p?odud of a gpa'ﬁng% goluble salk
‘75’ The_ product of e conenhalion  of s fon In The
\scdv(’m’fad Soludfor. T 74 o conslanl at a gil@r) tompe vatuse .
'"-} 5 doroted as Ksp
‘&planahon
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rodiphiztad with The procptete being separeded s called

Co-— p—rg@?Pf‘?‘aﬁon i
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bo pvgcfpf-}-a*had 81009{% on calcium oxalate. Th7® post pracipraden
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Thus  potassfurm chromate  splutton 8 e  preciprart .
| An Tdeal predpiating agent or predpHan ghocedd
§W BP%C”F?CQ[% with fon or Substance do be esimaited
%Wm@frlealbj and gfv@. geoltow'?rug P’ﬂaej’p?m;
| v Predpfiate hos Sufficiently  low Sotwa’LfaLzac 30 That lesses
due fo golubflity of he goliol ame rrng“g'fb/e,
v Tt will botomes awadily L£fiered and washeo f
Cortaminarnts . o frac F
v TF 8hocld cunroacttio anol 0{1 Eneon Ieom}ms?#mj ftor
d'rgfn% or Tg nition,
Chofce o} P'Te,o?pfo—fantr i

A pmcﬁpﬁaﬁ 9 a faaagamf' odoled o a  Solution
Cvfrfaf?n%? the  ronstTluenl Iaczfng. O(Q:f-m'mi’h@o/\ o form
precipifote wHh  Ahat  coms171uent, '
E9.  Nfekel Pmcfp?‘fﬂf@’}( ag NP DM e ')OQVQ'

|

L
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pimefryl  GilyoxPme (PMO) 13 o predp
Specific- ch?P‘Han‘f?S .

T Qpociffe pwcfp‘i-!crrﬂ/s ano used Jo 80P
am A mhtluse of a Solu I+on Ay 3
ngc?p}’-}an'ffs n ’awd:—hd )

19 a’f[-‘ y 3 poclfie.

arade  a padieyp,,

metal Ton  ov a  subslante Ffo
ETS an idea] ase and no specfic
:Hou,vevm, Sone Pyac?p?-fan']/s mqu use.
| D pimethyl Gilyoxfme (pPmM&D) ' n
| T+ 9 ‘S‘PQ\C)’-‘{?Q Ing,cfp?-]an’m for QEJTmang nickel (i
alkaline medium) oncl  Palladtum Cip aciol Solutfon) .
| H

o ' " No

HC N 4

l + NClo + 9NHyoH — ]C/ \N"/ ’\C/
C ' : . ‘ 1
N : C

H;C/ \,\lj o ne” %N/ \Nf”"c[\

| on SRR I cHy

| ety | A\

| . : ~ M

. Giclgjézf;’; A . , Nl‘Cled‘?mémS/ 9{8‘79‘7’”‘2

CB'ﬁghf o precipieta)

L) Ooefne S’—Hgaﬂromdc;w‘no ling)

TH T wrd o esiimale alunSnium from o solution i
P amound 3. Aboudt 24 cations gfva_ precifates

Mg, Co and Zn are gme othor model s
oxfro. The  solubflitfes of melals

cation 4o aution and oo pH

coith oxine.

o et prodipttated by
oalhedes vaq,g Prore

- elependont. B%

c@nfralhrﬁ a P”’ degﬂ?a of s’elecﬁvf’}y an b
achleved .




OH

o
. Jg
D Gupforron
| N - nthpso- N - pheny) Pydwrxcadam?no,
B R uged do  estimate Gl and R CD jon o anlid
|an;é0us’ acid  medium.

o kKnawon gz G,cpfmmn.

NO

|
|

St
D Salteyloddehyde crtme.
| P o used o esHmate (1) Fo presence of- acetic.

"‘ka.cfd at PH 0.b.
!*; B) Nioxima :
1" T+ 79 cyelohezane —1,2 _dsoxtrme used 4o egtfrcda

—

| Pa”adv'mm.
6) =thylene pramine : .
B 7 |, 2-praminocthare. used 4o esttmate Cu.1), H£C’D
and Co mp fons .

Selad’fm (Pfrao?pr}an’f

Slecttve pﬂchphlarﬂzj pnzﬁpﬂ‘af*a o small Jrecep of
Jons  foom  soluttons C,oﬁ'h:Umr? soyeral  Tonse et of The
Jravimenfc  procipffouts  ave onlﬁ selocHve .
Excampk,

OH  precipiades a few metal fors as Ty




N —

‘@dmﬁ des jwm a  Soludion cortaintt fg wovora) medal jons,
| /
The mefal jons  which ae nol- procips jaled — alto forn

dwxfolos but - ﬁ?‘%j ave Soleeblo- omc( o ave hot pmcfpj.jaf&/
olhor p;ca_rffpfa% of- SoledPve- pmc,fdpnfarﬂg,

= C‘CD:l T oame Qoe
e Il7rg d P Hone
ho facaecased by contwllirg condiiioh.

8
I
The selectivi fy may

Soguesterin ents ,
o %Qqcai{ofa?rﬂ aﬁen-i/s ave fvaagm‘bs ao{o(aﬁf 4o eliminate -tho
irdorfeaonce by a substance fr  esttmaition . 'ﬂﬂeld ae also aalledf

/‘OMWI? aapn'bs. . | i
TF we want Ao oglfrate /‘Og'l fons g’m/v‘f’me‘iwc@}% Iz
+

prsere of Gu* us?’n(g oxine_ thon we have o elimfrate cu”
+
For thfs we wse cn~ which frms a soluble comPJé’Z_.UJ?’-fb C.l” oz

Shewn  below .

Cu®" 44N [Cu. CCN%]Z—

TJhus . * g pfmwzn-}?zal From rrga,cﬁrg with oefne .

Ned cp/ - fe the S%uggf—gfﬁ’rﬁ or maé’k?ng agemL.
| ) The- precess o elimfrating  an fon o7 substanc us -’ofg
.a chemical agan’} & thot 7+ doog hol- interfere jn Mo elimfpation
5’9(; andlbex  for ov gQubsiance ig called  Sequestration.
VSes
| 1 M39'+ can ke ostimaled gmv'imeh‘f’ca!lg wHh oxfre. £
presence. of Gt usff(lﬁ en™ as the  questeaing agaont

S onl mrn ke osfimated whih  guitable reagort ¥n
prosonca of o2 wifng  eyan role  fon av Seci(ues‘kefrfnj aganah

Z. an Tho  prasene of EDTA . bafrglh’um ray b
predpiate]  with ammonfe  in prosone o  Chvomium, cobalt
C’a.r:{m?w’ﬂ/ lvon, PppeT, Jeﬁu’}f/ mahﬁromam, Zine, alumsys, ’
bismath  edc. f o

4. Uaanfwn can be Eeparm-f@d fom NUWPeTOws oty
fons bg predpifation wh  osefho frorn  an 'ED?:‘A




:goluH’Qn at pH §-3.

| 5. Coppe™  has been wasked with EDTA  fn The
dotorrinatibn of  antfmony n alL@gga

uPO'qugfrtuph?C

b- Pra 7 PT"*I ato Of— Sea ps
‘magnesium  sa IS b‘z} haad
}q'Ta nsfo frm‘?r}ﬂ Ahose.  metals

E PTA-

42 THERMOGRAVIMETRIC ANALYSIS (T61AD

Peinafpre

as Abdtr caldum
wader can be chockod
o soluble @mp)@x&ﬂz of

—_— A

g
by

'Thgfrmow@v?mahfa Analgsi’g (T61A) tochnigue  ig }34?5&4

o0 the  prindple that, facrensing e femperoiure ot a
constant oate  Pfor a known Inffial wafgh-f of the substanc.
and changes Tn weight  ame acaﬂm'fa(j vocorded  at

olirfforert + Hmes.

Resulted  wof ghts  are p(ﬂ#aa/ against temperature.

a curve  characteofstte of +Hhe gubstane.  shudfed

-]

2

obtainede Thie cuwe 19 alled Wﬂﬂogfraﬁmehv‘a curve (TGt Cuna)

o7 a %Q.'TmOjTam.

Inshumentation
‘ - Mirro7T
Ron—r { olle
=T [T T 1D
5
k—F
Dewar
|" ] Flask ]
e =
Fuarnace-

| |




o balance cons?sts  of D a furnag
ia prodigton  Ahevmo balan@ and WiV a (’maﬁc@@'r‘o
| AB and cp ave fwo aum$ of the bj;a”@ bogy,
‘TP)Q P!a!‘i’num nyu(‘_}nblo. Cc) S'u.S’PQnD’ed w?’”’) pkx' df?u.n:)_’
‘wc?'b’QS from A- The Sme’('Q), a;H'aC/th to p@ a':f ["Q
:kb'ff@m o-f‘ a  Powar 'ffagk (-F) P—,@y@f)’f& QQCI”C!. on j 'ﬁﬂg
boar d-””'?fg heaf'?ng « This a(fn’anﬂamefrf aC/b,§ ag a arnpery,
The  sample. temperature 8 measwed by Platpuwm
FHermo  couplo. C!hangas’ ?n nggh'bs are ﬁgu_nd ot !og

Ijefahd“f‘% the  boarn oletlectton on g_gpdj'ﬂ-g .  kneownh waﬁh‘r
'}D MQ.- Pano

TGIA  Therm

The sample 73 kept fn o cawcible C which 75
hside a Panace - The furnace femperaturc e raised
at o Slow ond ﬁaadg stafo. A platfnum +hogrmo i
Couple 13 wsed 4o meaguac Sample fempevature . T i’
Yegulatee 40 fumace  temperature contShuoiwsl and q
Se;’tis Sﬁ’gnals 1o e Tocorden. A rocoroen Po ag dlovfra |
w a |

ren  ond g'mph Sha k. T} Yo corole wofgb-)— c,hangé

Tn e
| Y—a»xf4 and <¢Pgnalz Pom  +h
- X—qafg. d ” eTmo couple on The

| e gQ/f oL ‘memgmfn '

|
i

Fc = vace —_—

E - gamqu Confaines -

B

Be = Balance contro|

R = RQQO’TD&:;T

PCL‘TnaCQ_ p

]
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|I AW — Waﬁ'rcj ht C/fnange.
|
|
[

waﬁ‘bns reeded 30 Hro us of Thermobalance

| I- The hot zone of -he furnace should bo unform
to wlihin 159 and for  agasorable length. |

2- The coucfhle musk alwags bo lecated woBe The |
hot  Yone - |
| 3. Cpnducfﬁqg and maﬁne}r"c samples  pust not
Interfere  wfth The fumace elodhical winding.

4- The hea#ng Tafe Sf'\ou[d ke Unear ano/ ;
veproducible . |

5. Radicifon and convectfon cuvvernts fom The fisrace ‘
must  hot affect the wej’gh?ng wnite i

i
Characteristic OF TGA  curles : |

The o cumes ave chavactestzoo by breeks
CA'BD and P}a,f'gau,s (A,A’ and B’, B)‘Eacb broalk CoTreSFandLv
o gome |83 fn wofght due 4o evolutton ©f H,O , CO , CG efc .

and plateaus covves ponds o Ihe fymation of-  stable
compocend-2-

!

For, example, The TAA curve of (USOyHEHO ak
above (pp°a 7} lvses feur molocules of water anc|

lD:zr,ormg pale ' bluwe mgho}‘jjd’ra"“e CuSoaH,0 . AL ctbout




280 ¢ Ff beomes whilo m’?hﬂ”/'wus CusO - Anhyobeus
1o g‘:’m (O C?.naﬂ

Cu<904 clecompoms aft  akout '79000

so, . _
0 ° 720C
- CuS0,5H0 &5 (150, H0 225+ (LSO, == (.0 + 30,

| Blue pale Blue

Al —0s

T

|
! —
" AW = Weight- change I= Temporature.
?APPL"CQ#MS’ of Tt Cutve :
D'ﬂqé TG‘{VCL('TYQ i3 q{uanﬁ’fﬂ’m@/S’o 5’7’27?6171°or1227tﬁg
calewlattons aan be dope at any g?vczn 'fempermv‘wfw-
i o avrect dayfng  femperaturo of- prod pfates
Ih 9'rav‘;’meh'7<; amllys‘fg azxn oo da'mfrm?negL
i) FeA te used o Fr"nd out guftable prg ly#ca)
Slandlard  substances  Such as ppra |, pr ote
vy Thevmobalance '

of vanious  gubstances.

|
|
|

The 7hczqrmoglfram 761“:1?)@ ! Cornfn,mof Al eiurs
Oxaloto Mmohgo(fmrlnf Shows , water o o_miv@/ at akoud
(e plateaus, anhydwus galt e formed o | i
15@" c % Calclum co'bonate K5 Pm.sgnf ,(va abo:
o beo € - Caldum  agvbopate 78 preserr

Application  of (_]‘Gi'q_@*@{‘gj“k_"ﬂ ,,,@{(aftc_'iav Moneo ]f\jOl'Ta"f'L




Welght charge Crg)

CoallaO- Hed 225 scur,m, -+ MO

Calectum bzalade Calciwrm water
. Mono hydrote Gra’ate
CaCa0, L L na 8y + cot
| Caldum Oxalote Anhydrous Cal cium |
Cartborate Salt |
bov |
- (el 2o Sy Call V4 ol f |
Calcium Grborate Calcium |
; Oxicle . i

;,loeszezn gubstance 1o be ana lgg@} and the. vefevonce.

|| ;

D/ FFERENTIAL  THERMAL ANALYSIS COTA)

Principle
The substance to be  analysed and an trevt

"eference (like o-alumind) are heated or cwoled iy a
suttable gnvPyonment and a  conhwllod route .

If the HJempovodure  of te substance will be owor

fhan —+ °F The re ia Ll o undergo endothierm I e
charga (ke when $4 rpHs or CPQLBO].,MQQI .G the Homparatn.

e ey emofe.vgo exofiermic change .99 g, substance olees |
not wdmgo any heat change, thera will be nodifferenes




N
C ATg) ane plaf'f OD}

: alwe  differen@
maftesial. These femperala f pin Cuvve .

against fomperadure.  or 1Me- e 3@1‘-
| .
Inshumontation

) L 1 ?
The p1A  Tnsh cerneir! consisls of fne. follow ﬁ 2 tone yy,
g 2 ]

Funnace-

Flow | e it
Sample Reference. | s b
Contr] e |

[ ]

—

D AT !
Amplifier] |i Recordes ‘

(WSample  or qofevence. holders  with thewmo couple. agg@»nb)y

These arz used 4o hold the Semple o be analyzed

’aan an Tnet aefexernce . The %evmocoupla agsemblics gre
insexted Sepam'fagy,

i) A furmace orS:S’emblg

s set wp 19 wed to hoat He sample +o ke
aralyzod  and aeference - '

i) A Pumace  power progrelber and tontroller

This can be used +o fncreoge. -frqa_ﬁ._w level ancf

V) Flow conbollex 5331‘:2:70 3

e Flow Zanhn!/ers mﬁw@ contr] Fe J,;%M@
n peaature 2on e Sy
"ple and he pperence-

g Pe amplifer and Tecovder
The  signals  got from e %e,wmwuﬂz ore

—_—




amPU’Pad by aboud 1000 Jtmes and the differenca
s;‘gnal g aocorcled on clhe Y-aoxis of milltvolt  aocordes.
The femperecluae of lhe furnace i measured bg a_geparate.

Thermocewple and e wcorded on The X-anis.
qu'racf‘enfl’sﬁ' cs of DTA curves
Tn DIA, o pPlot Js mado.  botweon AT and

Tempevatire or Afme. A l’ljp‘fcaf prn curve. e ghown  Io

f?gma- Fooro The  ghape and Size of the Ppaaks we car
354— faformation about he. nature of the test Sample .

1

AT

T ——
Temporature
W Exothesmic poak

@D Edothoamic peak

* The shavp  endothermic

s Peake  show Mo charmges ¢
Crystallinify o pysfon processes . 7 7

5%‘!1';) .7'4& Bvoad erdothermic peaks Sndicate Hpo dehydration
| * The vala'fﬁefrm‘?a curves ’YQSU-HS h S?Ca) [,'
o sampla . PY changes 7

*® Cherfeal  oaettong  [Skp oxidation g gocotheamSe

| {TACg'ﬂ_/afW Calcium  Oaxalate /\aonolydra%a

|
The BTA of  Qaledum  Oxalgle Monohydate_ §1 oo t‘
different  admospheros  fe.afr and €O, i i
:fﬂ fgure.

Shewen




) in afr

AT 2 in COp

il Endo

|

1 1 1 i 1 i | L L

0 2@ 8w 40 sw  boo o 8o G0 1%

—»
4

Tempevature.
' In alr |
wo 50;F e Faakg s Two  ewlothermic PQDIK? anq’
one-  axothevpic. The fist ondothermic peal fndPeates
Ginfnation of He©. The axolhedmic peak corresponds do the
endofhermic  peak fn (0. atmesphera - Heve CO fe elimipatel
ad 1hie is  cxidized 1o co, which T pysthesnic . Toe socond
endoThesmic  poak aoTT@Sponi? to  elinfnation of Co, .

Hewe we also  get thvee  endothermic peake . These
wmfonq" b The SuccesCive elionation o]G /—}20/ co CU’J&/

COy. '3@28;2267‘?%!3. These readffons require  on J5  brvonb e
borde and Thus awe  endothevmse “9d TR

Applications  of  DTA

| EE—————
| 2 DAk very dseful 9n he  phopippreation
of olge_? and mﬂv’#’ﬂ pofot  op Substanca.

2. T 19 uged for Hhe c;uﬂ,l.-ff(y torhd) of o

é
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,lafrgo, nem bor of subsitances  [tke  cement , g[agg/
foxftles , explogfves efc.

z. This techique fg wged o  Shed q The thevmal
S‘&ab?&'#f of ‘i’novyanfa compocma/_s’ and Comﬂ oA 05
| 4- T @ used 1o agsign healfrg aange  of
P?@c"?p?'fafd-‘? n 9favc?m2:'bf?c. omalgg?.?-
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Elect 0 - amalt&?cal Jo C]nn?q,uQS

Y YY) Y Y Y YYY Y

Luckow £ingt dfscovorod 4ho olockm
gqu?mm-'rg Fov 4ho  dodevminadfon . of Aho COppey.

Then Alc.muhda"f clagon Fivst Pulo\?ghnc{ Hho Pate
o He c.:\o.c#va%m\ﬁrm&'\% n 1881 AFter Hek,
GiibES toag +he PV fowrder of dhe cioctnd
aﬁm"’mchg- For the depsgition or 4o wetald o

Kal- ElecinD - Bmv?mm-w 4y

o mertucy adhede - E{o,c-'fﬂro%mv?m@r'rg 12 Q
mo,‘rb‘c?o‘ for He SQ.F(txofrth oF tHho mMetal tong
8 ugrg the  olpcivedes . the depogition tekes
Placa. on +the orc clocivade - the Leoight oF
this ciecivode T8 dejerming befoe ard aftex
OIC—POS(?HOH- thig  gives +the amsunt oF He neiqj
pregont n e ckfvo,h ampie 80\L1b?0h~

PT?hc?E\Q:—
The Maih  penciple nvolved in 4his
mothed 18 the ch,pogiJrfoh of 4o solid oh an

cloctwedo.  Pyom dhe amlyte  Solution.




. | :i: Pf.‘dboj‘o’ld
Ammetar § J_.
| T
B e platPnum gpiral arclo
. *f"*t-?_i_? Anatyto  goluktn
: P\Cbt?nu,m Jouzo cothade

Tho Mmatonial 18 O[D_POSFM bﬁf
meang  of pojental  applfeation. -tho olodtans oxe
engporiad b6 Oloctwede by the Fllowing
mochanfsm: |
« ofPPUSION
. M?%m—kfdh
o CONvVOCHan

-~

Thaowy OF ElocH - granfmety:
A meial 8 Q\QQJ.-fmlﬁ-_i—?call% G\upogfm& on

the Qm+m&a bld ihcm%fr% He mass oF +he
Q,\Q,C,-{-'YOC{Q,‘

+2

M™ +2e” —y M @)
+hero fove

=E - E
El:zcm\gs?s Caflnde  ansda




The. olocdyrn& Ao‘ng?-lforw {8 %Ovorynoc} b%
ohm's  and  Faxada ld'ﬁ? lawne AF mommlgqfs trhieh
tare that ahe amsunt.  of ho elochrand
doposfied on {he oloctande I8 diroctiy proporHon]
10 dhe anvaunk of 4ho cLTTo Nk l””"ﬁ-‘icd "r\""m'-’%P"]
Hie falubion  and 4ho. anmsunk of different |
SuUhstance olo_\'n%f—}uct 18 c’li’*rOCH% ‘PTGFO'T#(-OYW(P.S 16
Hhe molac masses divided by o pumboy gf

|
l
|
|
|

|
{1
|

l
|
|

| proporiional ‘ .
s inditeey prropow-tional +o G

‘ : 1) 28.
clocirons mvo\vuoT wmn Ao ‘o,\o_cir'mlg%"g P'K@C’D

That i85 Hhe cwotent (I 18 divocHy

16 +he o\ectvomd Vo foxco (BD and
tance P}

E=IR |
o Ahe aldve Qquatfoh. e e He |

| Followcing :

. = - TR W
EOAQH«O\%&S E cell |

Econ = Eaaindo ~ Fanade

wha~e

Thewe oo,

E 11

G’PPHQO‘ =E m{h‘p‘u - E ansde

T = (_EC‘-{’P‘fﬂ-Ol /R) 44 [R(Ecﬂ,nﬂcb - Eqnodo )
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L= Eapp\fcml /R) + K

L)

whoao Kk 18 the oconsient.

A. Plot oF dho  cworont oF 4ho C!PP\"C"’P

Po+c>h+fa| N an o,lac{-rm\laJriC call zhould ko %Wf%]’ﬂ
pocal |

tihe with a glopo pqual +0 nogaeHve- Y& |
of the ~ostgstanco . l

7\

A opo- = ~-1/R

A

E applied

Eloctrogvavimodtsfe plok

Appl?c@.pfons OF E\o_c_JrYo—%mv?\an;h%g

v Usad ih +he uccoszive c{o,\obgfﬂbh of tho
Mmetal 8.

¢ Boample tcwi BT, ph, e, =n and an.

) USO—O' N 4ho 8fmu\+aho.ou8 otD‘anr-l-l‘Oh o +he
motag.

e LBCA N 4ho &[0 ¢4 dgnthos)e

U i T
,‘ SQQP _lh +ho. PuwxtBicatian Prmcczsg b%
oyl NG +the +vaco Mol g Pyom +ho. gam

P
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| Flaid.

F ad%i S Lauo

Foocaday'd  law of o o chmmagnotic
induucHon (~o PP,WD.A 0 Q8 ﬁwca.c{cuzg-',? |aw) el
bagie lowo of 'Q\Qc-kmmgcahczﬁrf@m p'racuil'c,ﬂhg houwo
Qa m«:zcahm—fc ficld will intosact with an oloct~ic
civewit 46 produce an  alodyomotive  foYco
(EME)Y. 4hig Phensmensn ‘g knowh ag elocyd
Mhagnette  inclceHon-

Focaday '@ Elvgt Law:
Ah% c:lnom%o. in dhe h’ﬂ%hO_—HC Fraid-
oF a coll of wsive olll cauge an emfp +o
‘nducosl in the coll. thig omf  induced 18
called  ihducod emp iF +he conducter  civeutd
2 (psed , tha cwocant will alsse clvewlato
"r‘{'\'rough o clwewlt and +hig cwocont 18

called  thducod cue=ent:
Method 4o change +ho macana—H‘c flad:

I BH, ‘I’Y\O\/ih%' e s mq_%ng)_+ -\-oumﬂg oY auf,‘(lld -H’)Q CO(?I‘

2. By moving +Hho coll ik oy out of tho Wn%nsxﬁc

YY\Q%‘(‘\Q.HC praid-

L. BY vorating the coll ~welative 4o +he
ma%hcz.+~

L — R e .
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[—‘oxaoimd'%} 3o .cond Law |
‘ T  HatoS theet +Hhe ma%“"ﬁado_ ap

tho coil 15 equal +° the Yote

empP  inducod h \
OF Q‘(.1a|—(JQ op P] e .-‘»‘f\a-’r \!‘hklea 08 LDH‘h ‘H’)Q CO?I.
Tho Pl lihkacao of 4ho eorl 18 the PT“TLUC+ OF 4he

\ &)
Nwmbesx OF +weh8 1h the .ol any Pluac a%SocmM
todh 4he coil:

c - _n 29
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