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(Analytical Method in Chemistry)

Part II- Practical
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(Separation of Amino Acid by Paper Chramatography)
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(Apparatus Required) U6 17.5

Glass Beaker-1
Whatman Filter Paper-2
Petridish-3

Measuring Cylinder-4

Capillary Tube and Developing Chamber-5

/KJ);.@'&E{.’/ 17.6

n-Butanol-1

Glacial Acetic Acid-2
Distilled Water-3
(Glycine & Valine) Amino Acids-4

Ninhydrin Reagent-5

K3 )Kfﬁi‘@;m,g/;&wé‘u)d% 17.7

(Skaﬁﬁ)_ugéuwapencil /.:(U'Z‘Jr‘?/vu’!/L&u{w{lu(EKdﬁ_l
2mg o sl by J::y 4 Valines/Glycine S m T Zoye o § = %M Z U2
ﬁcapillary ﬁg;’ziigumwc‘_ﬂgwfwifd’ut 1mlé:n—butanol;(valineuiGlycinei;’,!i.‘."!

_ca;l:’lg.l,-(Spot IED
-‘LC'M}}?}"%J}’fu:gﬁ‘ét'l?u//u:Chamber/ﬁKZ.)’Z“LSpO'[FfLJL:’)
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(Observations) s.4l>+ 17.8

Distanance Travelled at Different Points (cm) Mean Distance(cm)
S.No | Compound
A B C D
1 Glycine
2 Valine

(Calculation) b“JLL’? 17.9

A. Calculation of R¢ Value of Glycine

R¢= Distance Traveled by Glycine from application point

Distance Traveled by Solvent from the application point
B. Calculation of R; Value of Valine

R¢= Distance Traveled by Valine from application point

Distance Traveled by Solvent from the application point

(Results) j? 17.10
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(Precautions) .1:9271 17.11
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(Separation of a Mixture of Sudan Yellow and Sudan Red by TLC Technique and

Identification on the Basis of Their R; Values)

4 18.0
JL’;‘""{TLC-‘a(TCL)ﬁzéJ&;/K@}U!)Lndl.’;’la)&)c;gfcdu@.}ﬁiﬁzé'c))
Planar :’/J?TLC -C‘—L”l? L,J/Jl.’::"i i s muQ{‘ L 2 &tg{&@}’? 23 &VL /:3‘ &VL

-c‘,dn'd:'/ 4 Sl d).lgé Separation.s/Distribution "Lt‘{abf i Chromatography

-c‘,t’lg.{/Coat 'Stationary Phase v / &z (D

ss/(Mobile Phase)céfzJ /:’ )

) %“Wc&(/’ (3)

:,?K:y;nJufavasou?g,gukf‘;//ug)u’fadwgﬁu:ggLJﬂLTLC

J U1l e (Zla dla £ s £Analytical Separation Technique ¢/ # LI TLCUS s Z &7 g
e F 023K 23 =3t Supports sl AbsorbentZ- £ Applicability

e i ALl TLC

L’/';j“gﬂ,@‘u.l,‘)u(Sampleuf,ﬁacgbg (D

_iéd/.l?d/Sample“iégf." )

—5'16Seperation Techniquel#?+* 4 Zu Ls/Development§Chromatography 2L TLC (3)
< bl

‘.‘gé’c lpd/ ")L’“‘ ;;&4,47 rQuantitative/;lQualitativeJ :«@J//oﬂiu,@{i EisLLTLC (5)
wZnP)pfidios Lt 7 ZTLC

Sample Preparation (1)



—e Y flnbelan Sl f:iﬁé./g)”bééliw%/{.@/.{l KJA’TLCJL;«?
Je 1 st bl d TLCS Platens 213 o Jb 281 plate STLCn L, FTLC
2 LSample Preparation ug &n u:‘?’ s 2 d/ Sample Preparation/.:/;b (Lp 2 J1 (‘L l:gn u.f/
aL S i
(Sampling).<+* (1)
Mechanical Crushing of Sample (2)
Extraction Step (3)

Filteration or Clean up Sample (4)

#2181

u,?t/&ll‘ﬁ/,:)y:d//ﬁR PR u(gﬁfi (Sudan Red.s/Sudan Yellow).z’,u'é:d/@'u)uf

(Principle of TLC ) JMK@@'U}J& 18.2

Mobile )zt 2" (Liquid) &bus/(Stationary Phase) ez o/ LA(SolidL U # U S8 i
-%JOJ"/?'L{! sz@';’éhdﬁ,@/g}@,b’ﬂd%l/’/? Z (Phase
iwc‘,meKu@f‘Jagjéwl’,g/}Lin (Adsorption)gt,zglﬁu‘édﬂfdf’ ZTLC
dPJ; (ﬁ Jf K(Separation)(f ﬁ.‘.‘ d/ c«p(/ O /’ J -‘LJf KAdsorption Chromatography TLC
v Deadsorbe(Solid) /é agf/ ,:;’,,/5£Mobile Phase sl ‘LL?}’Z/,: sl u( (Adsorbtion ability):«:?il/
%d;”‘aan/}lAuﬁ o},‘l’/ﬁfﬁ"gj}&/@f/"ﬁb«éSolvent,}/ d//.:;l/ﬁgf U“Mobile Phase.)
L/u_{l,:uigﬁ/zwyﬁuyn CBAA T P U wMovels f d//.:}lA/ﬁuignMoveJ/d//?;l
e Spots»ﬁy/’/ﬁoﬁﬂwa

JE J/ -
Z Uil < ln Ji 419 Z (Stationary Phase) =% u"/ L-Alumina, Silicags TLC 44 (b
~ur s e CBinders » 2 5(CaS0,.2H,0) Gypsum £ -
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ez S P
et P ATLC-e F sty 2T Kliquid sl 521412 £ Mobile Phase- LA TLC
et B et 38T Ll i w1 ATLCE AN
et & 1 29 G (Polar & Non Pola)® FL e 3§ W A LTI (1)
s dSend e TLC ()
_wz_nJu}4/k(uﬁL;,Lndw:utgaJ/"’ (3)
i Satspots LT (@)

T ea P (5)
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Sudan I, Sudanll, S P dyes»{léf S o~ J> ‘LL(Family)uu l}gkﬁazo dyes‘}w KSudan dyes
) /:’ » Sudan, Sudan Orange-G, Sudan Red —B, Sudan Red-G<Sudan Black<Sudan III, Sudan IV
<Textiles Plastics.sf (Jf L b 4/9‘/,: b § 2 ok DK,/,“ £ Sk &y u.?'/ U = ddyes o e JE
/J’IlacFood Products/DyesUi_ulegéJlﬁ’Iié:( Colour)iz/o/:é;Oil Waxes<Fabrics
£ %y -l Q/JWI 43. Z Adultration J > j sSouce, Curry, Chilli Powder, Spice Mixture L
Sunset £+ b Suden Dye [-(fBanned.;/» CFood Additive 1 pdn Ll = #Carcinogenic
‘.‘gL"nJ" by ilmpurityc)u»ﬁdzg‘d/ Yellow Colour



P J/lméjﬁ:’/ul’“i J! ujz.ngdﬂo/.:,Jgujélgg,g/”"LﬂJQSampleLSudan Dye
-~ b e & SExtracte Chilli powderS”
-‘Lt‘m}f 4 u)ﬂl}d)&%LTLCJj K Separation£ Sudan dye
s T 6
-#6»5e Aluminium foil {watch glassf ~Beaker{ TLC Jar (1)
Spotting capillaries (2)
Measuring cylinder (3)

TLC Plates (4)

Black Paper Sheets (5)
:/Kj)ﬁp!(j‘l:{,(
Acetonitrile (3) Sudan Red dye (2) Sudan Yellow dye (1)
Analytical grade Sodium  (6)  Silica gel TLC grade (5) Diethlyl ether (4)
Chloroform (9) Benzene (8) Todine crystals (7) Sulphate

:Sudan Yellow and Red Dye TLC Sample Preparation
TLC £/ S J’g 5 ml Solvent Acetonitrile ¥ /l,&"(lf J’ 5 d/ Dye<Sudan Red (Sudan Yellow
—e by
Visualization Reagent

Todine U150/ etz CTodine S t’nin@vfcu@ g /;}’J"( J. #Jaarl ChamberZ Todine
< (Organic Compounds) =\, Jytlodine £ uleg£/Crystals Zlodine* Chamaber

-<z»Orange SpotQBrown/ »Bind
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Visualization under UV Lamp
Dry TLC ! LDeveIOpmentuﬁ e iy < »#»*Chamber 6UV Lamp(~Lab Z 77/1
ﬁuy:Spots£CompoundS/?J;u’? uﬁJ'“uUV-‘Lt‘lgy/u, Yy JUvV Lamp /,:ub :/U/Plate

€ zEFlourescent Spot. U

You can visualize UV-active
compounds using a UV lamp

-
&1l ujé/&l;ﬁd/dyes L0023 UV Lampl 2- /3 ZTodine Chamber..:jc@/u’l
_A‘L&Clgd/h.ay;/ﬁ Rf/&’{

(Procedure)f.’é{} 18.3

Preperation of Developer
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)" J Measuring Cylinder " Z(10:1V/v) d/ (/Gurg (Chloroform)s/(Benzene) e/ 7= (1)
_Q:///gj:futﬂ,@‘/g»a

uffd/:«u&yft‘LJw,gﬁLLid)’/Jf/LuﬁTLC Jar/DeveIOper Solution 42 1 (2)
-n;JWcLighth"é_/Coverc_Black Paper/,:/)’ J'[/Jarullo L J1nl

Qbf’? J~Oven 5100 "C F 2430 /u’f//gj.Precoated TLC Plate d/Silica Gel L J1(3)
_JHewActivate “TLC Plates St/ /dry

TLC S # dgéLine L J& < Pencil 4 ol J L JActivated TLC Plate JI W (@)
«Sample 4 JL@ 4 b $sl+Dot [ Markss 4Line 1w sl < "ng &n’ 44lem e BottomJPlate
-ﬁlg.l{'/Spot

Sudan fbf&//;w}/g@//ZéSpotfﬁL/LabelfPlate./{au’/,:ﬂLTLC Plates! Z 1 (5)
Sudan Red.s/Yellow

TLC S e B Kl Ut Ulg) < = b1 $ s £ £ L S TLC Platest £ U1 (6)
JTLC Plate ¥ Ji A s/ U<Ist <Sample Solution SL Capilarry /f(g// ~TouchsT Layer
_n e 2mneSpotS < blEbLe 10 AUISpoty et L8 £ Spott]

it 5 4l SSpot 215 & (Blow) £ 5 &b 14 Ul f» & (Dry) 65 SSpot i £ (7)
-;T}j.ﬁu‘Spotfc‘-,ﬁ” gu"-ujé@Sample,g]?ﬂaﬂﬁ
-c‘-t'lggﬂa.@,/ﬁ/’;ié/Spot/’MarkL/u Sample | 234! Zu1(®

/fl; JTLC Jar L Developing Jar}’/TLC Plate & LJ_/H@L/Spot‘Sampleui»C}J’ 9)
ey

bl P ar = Side 215 LPipette 4T +TSolution§Mobile Phase 4L 1 (10)
-CL'_t'}’Zjl cmLBottomd/TLC Platefjgecé;t’lggfbJc:’;u’l)SOIution

Ut u’m(f&k _f d//,:J!DeveIOper Solutionw! £ (1 _d/coverg)"(/TLC Jarwd Z 1 (11)
2 bT2% Length<Solution,TLC Plate./" SN 1 !’u,?/L/'/o,yli‘»/;lJ“ »o_vRunsPlate
S L 1-24110°C L MarkdSolvent FrontL 1./ Jg STLC Platest L1 (12)
et dentify 25 J L visualizationsSpots! L s 5 L TLC Plate (13)
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-‘L&Vd: L 54 Spot/ $ % Todine Chamber (1)
“Lt‘L‘?E’(MaI’k[ Spot.2/s3L Pencil /. £rUiuv Lamp (2)
m{/’lﬂfﬁaru’lm <tk W ~Iodine Chamberé/dry:’/TLC Plate % w5 d/u.uyf/ &VL (14)

—ebbd L
sbYellow ColourLBrownug/'/ Mark ¢ L’)’/ af/ Iy( Colouré »Developed, TLC Plate + Zu1(15)
K

S Seilzdodine Sb s £y & 82 L s AA 1S JESTLC Platee_Todine Jarso! & 1 (16)
LSolvent Front #b- £\ L 1 sl ([ Measure o L6 Spot L1 740 L 1 -2lo % Tl U2
e LSRG U LS S fDistance

e FLS P RE A U  Dyesuine s o0R T FUT(17)

(Observation) 42+ 18.4

-‘aglgd/@u u’:J;,«an;’?//ﬁJRdeyeség)

S.No Compound d sample d solvent No of spot | Colour of spot

1 Sudan Yellow dye

2 Sudan Red dye

(Results) {?‘ 18.5

= AR SEod iy 1
= JﬁRfd:J?/i/Ulff N
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S G s S S

(Charomatographic Separation of Active Ingredients of Plants, Flowers and Juices by TLC

Tehcnique)

4 19.0

(Analytical H“CQ &L.f" A G et ug(Thin Layer Chromatography) $.€ /¢ = Jf:
/mn:f,t‘u;b»uﬁfﬁlf‘ Jp(/(Rapid)A?d‘&%ié!/g-‘LgnJWlJ.‘.'ag,fjfﬁbaTechnique)
J.;y//p;ucLJ'_‘LJ;{_V,L‘LKU:L/(}’*@{}Juf;;t;uﬂd/c,pf/’)ﬁrufo'/;T,g/}Lu’u:;
_+thWli£L/ Monitor#Purification Proceduresid L 2/ (}”‘ v gj."d e

C‘Cla d/o”u’t"ﬁ J.:,gf/;ﬁr uﬁJuiceuIExtractsLJ:”;';J{.’Flower, ;J“/;'LTLCuﬁ ,j“u’!

-
¢

A2+ 19.1
-c‘-t/f}f‘qﬂfir;/&lrz;Luz/,;u,l,ag‘u,,géuJ@jgd/@w&/’uf
K5 S 192

U ¥ Ul s Alumina (ALO, )\ Silica (Si0) st plol FUF L n e FTLC- bl

/éj,u‘Lrtgwﬁ’ﬁ d/TLC Plate ¥ <+ LoﬁTufTLC-uj':d/ Stationary Phasel <2 UJ/V)Q'«/?
TLC ¥ TLC Plate /1! L1251 crebls 520 o T S bllod 52 L 1 44
AU, U1 STLC Chamber 4 £ U —e bl W e m{d/(Mobile Phase) =24 UJar
iCapillary Actionfd/;iz_/:/’/]d/ d//,:;lSolvent/? TLC Platefégﬁ‘gt'lg(é//ZDistrub
J’Ju’uJ/ﬁb/oy;t’/wlUJL/JJU"(J/LDKTJVZL«LWz,)u’u,ucgbg(l;'ugjswi
A, TLC Platel # Uttt sMove e il o S ez S stad IS e Sk
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/244 TLC Plate-(td s S £ TopTLC Platewir S 7 -t 2 s(Separate)o.dsl s 4 &
U / S g sy 4 u;L‘ bal¥ /{:«LL’«'»J@' +4TLC Platel /’u’ I ‘at'lay/ EVOporate/ Solvent/| J&‘

T2 bV RES puial L

R.= Distance Traveled by the spot
™ Distance Traveled by the solvent

Secdnfe W 2080y r 2 g1t JE binlie 7 TLC Plate 24Solvent £7
e bbbl 25 L L Spotd =S e S e el

Figure (1a) of Reference TLC of spanich leave extracts

Figure (2b) of Reference TLC of Mary gold flower extract
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Lutein

Anhydrolutein

(D ©
Figure (2¢) of Reference TLC of Orange Juice




(Apparatus Required) U 765 19.3

(1) TLC Plate 4cm x 17 cm 1 No

(2) Glass Jar (or) TLC Chamber 5 cm x 20 cm 1 No
(3) Glass Lid

(4) TLC Cappillary (To spot the smaple)

(5) Test Tube

(6) Test Tube Corle

(7) Motal & Pistle

(Chemicals Required) ;L/"'UK/) 19.4

(1) Leaves extract (A) (Spirach) As per need

(2) Flower Extract (B) (Mary Gold) as per need
(3) Juice Extract (C) (Orange Juice) As per need
(4) Distilled Water — As per need

(5) Methanol / Acetone — As per need

(6) Petrolum ether — As per need (60 — 80°C)

(7) Chloroform / Acetone — As per need

(Procedure of TLC) Jj.@,/ KTLC  19.5

—etbUUeis p s Ul £ 1L TLC
JeTest Tube;l;ﬁf(rlfl)ddjjd/u’l/ﬁu!dﬁ:uﬁ Pistle.s/Mortal /u,:": LSpinach (D
/Jf,uf LJ’ -d/kaCork/Test Tube/g 23 difl Oml JAcetone L Methanol S /J_
u:;@cork/g UeTest Tube £ /Filters Filterate 4 £ u’!u:)j}?f“iﬁ/“; dj)ﬂ?/ﬁu!;ﬂ; -7
_Kndlaa”lii,j'iTLCfﬁfnngxtractgug;JSpinach;@/ J1

17



LMary Gold « L"lgg(/.l.}'Extract e UL .l{@(/g'Extract KU~ d/ Spinach e { AU ()
_‘Lt’lg.l{'//.l?Extractc;.‘cy/é’idr;/?:!’/l}.Powder(J'/L/Flowerué}
_ﬁlgggjtxz‘iiL,iLTLCfﬁdOrange Juice U~ Test Tubess L1 (3)
uf‘/.:ululgéJULPencﬂ_ﬂgd//,:ﬂ}l’»cm:—bottom Z J'/LTLC Plate»{’ﬁléu’! (4)
J’ES‘J/éLJl‘L&ﬂDevelopuf,f,“u’luélnkgdyd/uf'f{uf@;u@iu?&])qﬁ@ulﬁ
_(Léu‘fﬁc"

-uﬁJ/Labelf,:/)béCuiB, A/ul:'ﬁufp! Zu1(5)

Se iz bl I BB CuiB, Adsamplesus e ru S Capillary o L1 (6)
et etz St E e L858 STLCUT £ —vinsl 356 A6 Extractl s 2T
Mobile LSolvent % 1 % s £ 21790°C JATLC Chambers TLC o455 01 1 (7)
(ﬁ}' 220% 6 1 e bn J'."y ~Acetone | Chlorofom .s/Petroleum Ether J 2 L_I5Phase
-dAcetone.L,Chlorofom 207.3180%<Petroleum Ether

4TLC Platee )V £ F 2 £ F =3 T LDisturb & STLC Chamber 2 £ 1 (8)
L L lei2/3

Spots 4 sl Qj//_,é? 2L m{/’/dﬁ JTLC Plate, TLC Chamber « 42 Z 1 (9)
-d/uutvaﬁ’:’/ Solvent Front.sf

- JS? L3R SSolvent FrontgB e JF o Z 1 (10)

-4 LSpOtSJ;J}’SOIVGHt Frontc@/ J! Q/v/:’//ﬁd/ Rfd/Spot/:/v! LJI (11)
e b
_‘Lt‘lgy/r)‘”:’/uj?_n/;wLuf/ﬁfﬁPigmeats;ﬁr‘uﬁExtractSUJM Lu’l (12)
_LLL“lg&-(Ji bDataL/;«//u;/ﬁd/Rfd/Spotrl? U 27(13)

(Observation) s4l*+ 19.6

ddicr e L7
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Figure (3a) of Student got TLC of spanich leave extracts

Figure (3b) of Student got TLC of Mary gold flower extract
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Figure (3¢) of Student got TLC of Orange Juice

20



_u:/’/;biuﬁdbcggjf.},,«/’/observationsaﬁd’ilaui'}T
Table (1): Seperation of Components of Spanich Leaves & Flower Extract (Mari Gold)

and Orange Juice

S.No Name of the Extract Colour of the Distance travel by the Distrance travel | Ryvalue

spot 5pots(A, B, C, etc) by solvent front

1 Spanich leaf extract

2 Mary gold flower extract

3 Orange Juice

(Results) .ﬁ? 19.7

1. The R¢ value of spanich leave extracts
(1) Spot 1.

(2) Spot 2.

(3) Spot 3.

(4) Spot4.

(5) Spot 5.

2. The Ry value of Mary gold flower extracts
(1) Spot 1.

(2) Spot 2.

(3) Spot 3.

(4) Spot4.

(5) Spot 5.

21




3. The R¢value of Orange Juice extracts
(1) Spot 1.
(2) Spot 2.
(3) Spot 3.
(4) Spot4.
(5) Spot 5.
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f/}f‘ Jufjéu)éﬁ;pséwé‘u)/& 20 3¢

Separation of Different Colours from food Coloured Products by Coloumn Chromatography)

& 20.0

T SEF S 3 bi¥ L Chromatography S o s £ (WIUPAC
—e b ild s s L (Two Phase) inS ,,Kdié{‘ .‘Lt'lg&"/o,&%)(;lfld)l | F1a s U (Mixtures)
Breand 7 Ge ol W P e tnd® L0 cadbcad P pmmead b
e 3 A

el it atoe S 3P L6 S G 1 LTS s
Zo2T 23 Z Jrl L(Partition) ﬁjQ(Adsorption) — e Jf o Jf.‘c'g/ Vle &.)’Zuj(&‘}; é:’/
UL u;x'l'z:;&(/(}yt,g;}éidbv"“l Yy U}J‘Lt'lg&fb/é{‘ it éi(Phase)u}'.?";)/c«yJ//
.‘LC@JJ{‘/ Cations or Anions/,1(Sugars).>g/é(Amino Acids)y A
e LS e P 25 Lt b U el s b pbed L F LS Y
Lo S S sl p o Lo s (1)
iLL/(#Lu.JJ@M/ut;/Za,; )
a}}ii&ﬂ"&(fc«lf/ (3)
-uJ S (Techniques)u’?f e J S9310L
Column Chromatography (CC)d/é'u;Jﬁ K (1)
(Thin Layer Chromatography, TLC)d/lé'u;Jc«/,:J/: 2)
(IEC)Ion Exchange Chromatography (3)
(Gas ChromatOgraphy)d/@’u;’Jf (4)
(Paper Chromatography)($.& /¢ %6(5)

HPLC (High Performance Liquid Chromatography)dzé’u)dl.il,ﬁG“ 1(6)
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~) } KColumn Chromatography (CC)dJ@'U}J X K 20.2
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d/ ol Jb"dt.f‘// ol (:' ,gl Ju’z@' ¢#Preparative $.& /¢ HK-LLH?&(JL’;’I 2L ¢//"}1‘” e
C/( Lo U %‘Téoy(/uﬁ 893 U}J# K.‘aalgd/ Jlﬁ"liigﬁﬁ.}f 4 )yJ Hydrophobicityl Polarity
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L”lgyUl.’;’!/,:J) éﬁngasteur Pipette /,:ubrl; u,?LKaZJL’J“I Hlfﬂsizeﬁgﬂdz@'d)ﬁg
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Figure-1: Figure of Column Chromatography
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I UE RS i A S Lok
-« YAlumina OxideLSilica(lf —L1s/Pasteur Pipette%cs,«/ (D
_‘Lt‘lg.l/Fixlmy,g»'LClampi/ Pasteur Pipette (2)
Glass -« le di5 25 £ Wire Rod U¥Base Z:Pipete SN § u’b”’.; JGlass Wool & Z 1 (3)
_ﬁlgl{:/LLnJ}lJﬂyiﬂffFine Particlesfb"at'lgﬂleJ_JlWOOIS
_‘gt'lggfb,g/}Z:FunneluﬁPipette/Silica/-’Z Zut (@
HK‘CROdJLgC’-—;‘?T;}’ZJ/U"Zé/ﬁng}f/’}‘zFlat i/u’/,:;ld/Silica,J/‘at’lggsetC/’J!;’?K/i (5)
IS L S Taps
-‘Lt‘lggfLoad/,:ub wl/;+Powderﬁ/SampleuﬁJlM ZuU1(6)
4 ¥ "la) _Lat‘lg.(.fWet = ! TJEluent)’/ gﬁj,’(LSolvents (Solvent {+»* :’?Kﬂ’ Zul ()
bbbl J# £ SolventsSolvent Hexane
£t AddSSolvents 4 s+ 152 L Fra | & s 2dry Ut b S S s et Uy (8)
_ngn;«);f(tf}.{’fjg
U“Test Tubes 4 | Conical 9L J/Collect SSolvent Fraction S i d}’;ﬂ? d/":”? W gt (9)
_uﬁ//l,,l.-lf d/'/Label/Test TubeLConical/z/;!-c‘-cﬁlgy/Cdlect
/,:/;b Z Column Waste}’/801vent DA Jilp 23 d /’/Wash /Column/,: s J"(uﬁ FApys J1(10)
_d/Collect

-‘Lt'lgy/r)b’/,gf/}LTLCLﬁ/ﬂiﬂok UeTest Tubes&Conicala&f/ﬂLC}J!

(Experiment) ~ f.“ 20.3

KBS S U
ﬁy’UKJ)

(Required Apparatus) = UK 20.4

RKChromato graphy (1)

Round Bottle Flask (2)
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Test Tubes|, Conical Flasks (3)

(Required Chemicals) 9?’@&{.6@) 20.5

Silica gel (1)

100% Propanol (2)

75% Propanol / Water (3)
25% Propanol / Water (4)
5% Propanol / Water (5)
Pure Water (6)

Food dye Mixture (7)

(Procedure) .’é{} 20.6

LUt bblf2 5L ClampStandy U1 £sle bbb £ 75 H6&e 215 Silica
41007 Propanol &/ 1 c‘,t’l.py(Load:’/oﬁféFood Dye 4 Top LColumn/,:ﬂLSilica/v‘.J
2L St S b U2 Ut U SSolvent JT LU AU et 2 6
Food IJJ‘LVE Lf’/vgc:ﬁ; J! Jf IR o/.‘gffood colour J& 2o 8L d& s
/Observation;«l,ylﬁfﬁff,“p.’ £J1_Ltg|’}j uﬁﬁd/uf/.ﬁc;/ﬁcf(/nuﬁlu@Colour
e bl

(Observation) 242+ 20.7
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Figure-2 - Figure of Coloumn Chromatography what students get along with TLC figure

(Results) .f? 20.8

S.No Colour Eluting Position Polarity Solvent System
1 Dark Pink | First Low 100 # propanol
2 Light Pink | Second Low 5% propaanol : water
3 Blue Third Moderate | 25% propaanol : water
4 Gree Fourth Strong 50% propaanol : water
5 Yellow Fifth Strongest | 75% propaanol : water

éc’o}’f be o f.”

-;nJ’b@iDJ}JALJ)ﬁ‘M{JJ)ﬁ‘ Juf/&)éﬁbf,}w,ggéd/éw%

S.No

Colour

Eluting Position

Polarity

Solvent System

1

2
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(Determination of wavelength of maximum absorption. Verification of Beer’'s Law for
Potassium Permanganate Solution and Find the Concentration of Given Unknown Solution

Using Colorimeter)

& 21.0

e A U AR E e b N5 v 2 L b (A S
Liosbd ot b (s 0 s 2 L v g b IS et Sz
Solpfigsf « F Lo e bl S0t 87 LS OWES o
&L}-%V@ngLJ}y%gﬁbzﬂﬁmJU-MKJJU}"LL"@@?{Kg/:?u!{Kg&/j(}%
S e Qe d3ud S Ko 2 e QeSum St rdb s et puig b
e Jede

» 211

U1-sip 2 IS du L3l 3 L 5§ Y S as Sk (i

LS gLyt 22 £ v 88 L fonF6 b il £ L} bk

Lurfm}u&uKm,ibpzé,ﬂwu;g:w%ﬂwwKwu!é/-‘f“&’;ug&%ag&,}mf?’;w:ﬁ

L1 L St )H S ek ey NS d S 5L KL o Ko 2 s
Lnppreaf S Ly, TG s QA N af b Ly,

=L E 212

(Colonmetry ) &@LL(Visible SpectrOphotometr)L; kﬁ&&lue;}’é s, 21.2.1
Wavelength of Maximum ) —ie <36 7 (Ejl S Jbs o L f KU 3¢ U
Potassium ) &:*'/C.f/,, (f-zﬁ’,f J/éﬁ J’L; u?/ _{I LSl — J"‘.:/ 4 u.’:; J(Absorbance
SIS 10 f/ (}’”L $1w L 0]74 d/@r‘ Jsb Ul — e = 0% r‘ﬁj! K& 2 (Permanganate

Ul at S (}J" 25L 31 Z(Visible Spectrophotometer)absls (j L (Colorimeters) Tk
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SAedismr e F Lokt A o 6t P oFbekfadiswd £ abduf
e S P L

= Lty L i1 s(Intensity of Absorbing Radiation)e s* J UFlE s
Wk(Quantitative Relationship) =%, 1.6 1 Uz 16 L (Species)i L (Absorbing Compounds)
(Absorbance)b.«jy &%[oﬁ({u:’w” dlﬁléj_ LL/&/?:;UWI ZUR 8 S _‘at'yzl:/
Absorbing s/ L}ljfl A1 ¥(Absorbance) e bt %”:(Optical Density)c.‘)c-’/ d/t/g
u‘al:'lgydﬁg_ﬁ//uﬁJ?‘LL"n/,:(Thickness of Optical Cell)(j U’/J;l&d}bﬁ;!)é’/!Z:(Species
((Optical CelD) <6 § Ft(Intensity) e a | o= 4 ¢ (Transmuted light) U= Jf A= c,.Lf
K6 2 s d S SN L IE LS i S 15 Sk S(Cuvette) s d
ZJ¥ L c«l// s 2_/_.«!,?! S ¥ .:,gf» ~(Beer’s Law)fgg/’:.’- < /33 »(Lambert’s Law)
BT MGl L3 T 56

’ ‘,?V P = ‘Lb‘lg.l(’/uf(\/isible Region) & Lj/ /;I(Ultraviolet)uﬁ;' U7 Sl
(}L‘” =3 d/ u:)l/;’/ J! Lat‘lg L{(Electric Spectmm)g(UltraViolet & Visible)..%b&! /"-EI.L‘._,%bG Va
Ultraviolet )45 & 2 0l & _xb sPe 4 Sl e bt I 2 LS
400 ) (Visible Region).£5 (4 » 51(2000 A — 3800 A) L ( 200 nm — 300 nm)&s* J# §(Region
&/}U&ngct-t’lk’/(Absorption Spectring)#@l,{fﬂﬁc‘-t‘nMOOO A -8000 A)l(hm- 800 nm
Sus 2 e lla'.'./’u! trZ, (Urtaviolet and Visible Spectra and their PrOperties) ca.l:i}“? d/ Ol b

-
¢

(Electro Magnetic Spectrum) J:buf‘:bw*d“/ 21.2.2
u:_ﬁggu_‘ayvg&@u'g’ 5§12 G L1 G (Visible Radiations) 2
&01315'(Wavelength)6r J)’(Frequency)}ﬂﬁ Y esE d/u/bz/” d/(gﬁ_u,}’&n w.";’bﬂ:; d/él:l;"
J}J’(Speed or Velocity)zazujf_ndﬁ;uﬁuy" 2 s I i S Z S (f:blﬁ' [}’/,_4“_3%4.
+/S/C4ul.;z C=vAi u,?é'_///:lb'c:ﬁ'z(}lﬂdf}yzﬂf(FrequenCy V)49 ssl(Wavelength A)g»
L(Angstrom)A/,/)’ b S < Gﬂ ét{l Jélu (}ﬁ JK -‘gu.;j Vsl & J#(Lambda)iZs UM
27 _‘L(Per Second) & d ém d/ ‘P2 ‘¢L”l.p.l'f 6 UZ(Milli micron)mpt |(Nanometer) nm
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&a/ 2 UW(Visible Radiation) = J (Infrared Radiation) %% { ~ ' E(Microwaves)wf? »
J/. J A J’{ 1 (Gamma Radiation) ¥ 2>y 2s(X-rays) ¥ * U(Ultra Voilet Ratiation) >
U oS A6 UPuE (P (e bl P 5§ o L1 bl b
(}’J_‘at'ng(Radio Waves)u,o?r‘gig/@}”dﬁa;k)c;y/uﬁf_tat'nuf&’d;'g/ﬂ 4;3956}”
d"}"at'n{ c_b./@f‘df 6(Cosmic Rays)Us L2l b,«e‘LV(Frequency))ﬁ(Lowest)c[ }'uG [
_u,?é///;WL.'@.}J,,}JJ/&'JI‘Lt'nu;cj:]{'ﬁjl&ug)c;q
Cosmic Rays <y-Rays < X —Rays <UV Rays < Visible Radiation < IR Rays <Micro Waves
<Radio Wave
Velocity of )i, d/(}ﬁuf}?‘agnubgzaz J(Electro Magnetic Radiations) J# =% (fﬁbb’i‘ (5/, (l/“
_ujd"_n.f' cg/u.{@rdﬁécﬂj‘agndﬁv L(Light

~e b A QUTE it E=hv=h 2
B nsteds 2123

-Lgt'lgg/;lﬁui’d}ygf"},?zﬂc;/g%L}ﬂ@}ﬂ)}bﬁidﬁﬁlﬁ‘&‘/,

ELobstedede
Table : Regions of Electromagnetic Spectrum —2&#(}% w54—J;y

S.No Spekal Region Wavelenght Region Frequency Region Hz
/,Uf ilvdib J:M&@}”J}b sy
1 X-Ray 10P - 15nm 10” - 10'° Herbz or SPS
2 Far UV 10 nm — 200 nm 10'°-10" Hz
3 Near UV 200 nm — 380 nm 107 ~7.5%10" Hz
4 Visible 380 nm — 780 nm 7.5%x10" —4x10" Hz
5 Near IR 0.75um -2.5um | 4x10%-1.2x10"* Hz
6 Mid IR 2.5 um—50 pm 1.2x10" — 6 x10" Hz
7 For IR 50 um—1000um | 6x10"” — 10" Hz
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8 Micro Waves 0.1cm—100cm 10" — 10°Hz

9 Radio Waves 1 m-1000m 10° — 10° Hz

Lad.fu%uwugwutdwan;u?n
nm = Nanometer=1x10°m=1x10"cm «P =Pictometer=1x10"cm

m = Meter = 100 cm, Cm = centimeter « um = Micro Meter 1x10°m=1x10"cm

S1 L S Qlerts b 3010 £ 21.2.4

(Applications of Visible Absorption Spectrophotometry or Colorimetry)

!J/L/> el =264 gl SN L=, (}"{;y/‘l s L/b/u.i'i 2 (Intensity) < 4* Jufl;/” Ql,{f!
(f/(Optical Density)30 § A S e b <l L/(Absorbance) — o <3| = £ Susks s
Optical <~k S A sl 3650 L(Absorbing Species)sLl Q!,Zf'uljl 6 (Absorbance)— % :ﬁlb-uj':i
Légjjgég;yug:+tuydﬁ (J/ L;Ql Quf'! uﬁ;t&d}t/-bat‘ﬁ/véﬂ’r‘ u((Cuvette)LCell
ss(Intensity of Transmitted Light) e 4* | & 4 d/uﬂp’;’ u":}'}? I et a?{» 2L b &f“
K o Ko S\ E S 6 2N L\ p i S i e § 8 S
L‘j’yéc‘?{w-uj&n?:«%iLL//”}J‘”/J@'JIé@M/LiﬁL//gl,@uﬁd}gc«?{,’-w
-4‘-.@?“&(0%}"5,?/%/4&.‘}"

(Lamberts Law) K6 2 (1) 6 21.3

u(ufb}‘fy/o,yli'»%Lg@f@é.@lﬁbdt@ierre Bouguer)/’if dﬁ:%cqu
or Jiy (/"/ g 3g }J - Qe /f’ 4 Je’r J(HomOgeneous Medium)<&Z /s JL? J“ K =
1760 (Johann Heinrich Lamber) & 2 o/ 2 42 0L 7 ¥ ot £ § - (Bouguen S
Jufuﬁéf}&lb/LJL&K@LMJ@&/&M&//&&[@JC)E;J,}de;w;ﬁuﬁ
501 £ (Thickness) Bk § &2 it s 3 27 (b S(Absorbing Medium) &2t (1is1 = 4
LJ/&&DJL}'&Q‘J/‘LV@Q/UQ&/C)Jli/{gu’!_‘a&!i[f_b’gi (EXponentially)(gV'ca}
e Fred pefirdEn S e dne b ad Ses§urtdni il e ¥
EF S K v S Fjp 2 on L Qe S i S onmtin e L0 KL P/
_+t@ny§c Y04 !uﬁy d/ (Differential Equation) /s~
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_ar

ds
§ (Medium) b-1s ¢ -‘LK@/}”J? KU~ < (Intensity of Incident Light) = &* it (j: ;/Ji,&.! =120l
a,/?vl d/ (1) «tsls W osnre J&* g .{t Kul < (Thickness of The Medium) ée’y‘
Intensity of Incident )ee £* d/(}’::u 515 JU?J l, €% (=0 26 |= IOJ/%). g,/'/(lntegrate)

ce b S bebla 5ot Ser 1S cae Boi e s 1512 (Light

/n= (:—Oj =Kl s (2)

t

KI s (1)

/L =Ky
t
I_o N
It
[
IO
lo=lge™ (3)
(’“ N1 b Uss Z (3):«!3L/‘(Intensity of Transmitted Radiation)e & d/ (f Y] (}: 7, 4 I
/n= ('—0] =Kl s (4)-6 2 b, B (Logarithm)
t
2.303Iog||—° S (5)
t
I K¢
log % |=——=K'l....... 6
g( I, j 2.303 ( )
Iog(l—(’] =K'/
It
A=Kl . (7) L
Aol (8) L

-‘LL"/'//:UJ (Path lenght)(j(/;‘wugdt’/d/bu / wL/ﬁwfg}Jufw“J:}md“u Lot 1y Uk

Optical ):Jo/d g% {(Transmittance)T g =36 | (Absorbance A)—io(=30) =3y Iog[:—oJ

t

/Md/ [:—tj _u,?ZZi/(Absorption coefﬁcient)@} u»&.fl:'/u,w/ K'= % _ujéz’f(Density
o .
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L3k §bets b S UPLE QLA G A o 0 Jlbr £ K 2 P F ot X (Transmittance) 5 5
-‘Lénquugé(f)éwm

(Beer's Law )Jgf.’.‘ 21.4

u:",g/szi gfy@?,h{’ J@ZLJILZ(August Beer) 7 &/Trbgu)'wﬁ(/u“'iug
cf’uauﬁJL.:/ff%mJ}d/,/,gf‘amjmﬂfw‘amﬁjwJ,J‘mebf
QA1 KL F S e bmztsen Ny L (Path LenghdLd 20k Bk § bty ol (A) e
AU, KU1 -c b d¥ 5616 Absorbing Solution J# i jitj,u‘aénf?’” él/:/ug Sevr bots
le/'c«:.’. u[ e Transmittance‘}”jc«}d/ (Transmiting Radiations)Js WUL: SorJE e =/ %
/,:ub QL?!/JL%JEV&UY Jéﬁl; d!,lf'lfdlaﬁ _‘LL"!ZJL}I 99 59t 4+&n (Exponentially)
G%-LLQJ//LJ(S)-:«UVJ{K&ﬂ@ﬁ'fk?%V@&(u?C/ J’uﬁkpd/é'ﬂ/
:_;: " 1)

KL I Un LD el 8 a6 ¥ Conle P KUl

Il
x
o

=

2.303Iog(:—°j
t

log(:—‘:j = (%)C ............. (4)

u;@pu"/’_%[}n (Absorbance)g}’igjgcﬁwA/?uLg Iog[ll—oJ =A I‘ng‘Lﬁul‘L(}’“‘uf?
t

3

Ky sls
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_uj':i (Molar Extinction Coefﬁcient)tj 2L /"‘f L«Q(Absorptivity

FOUr A LI e TS Ut LS S L S Qe S &
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¥ LIPS I La bl F S Qi1 F w1 2 L i bl
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M= W 1000 ., 1000 o) KMnO, =;~;,lly

-

d s | » ! .“"
(GMW) V |j. /V!’pj b/;'_-‘ Q’;.’JV"'/

. J ” ’ /
) F6U# x windinSx Gourik |
(GMW) (W) =(W) sk KMnO, L6 5~

-
1000 W)
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~ 1000 &
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A2 0L A8 ¥ KMo, K2t (it o Sl o 61 B8 e Slo
10 £ 42s1g? 3446 must ¥ KMnO, 4 mitui 2 F S35 -0 it 2d 10/
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J& L /;u:“”f $wde b 25 C et L (Cuvette) s Ll P ¥ LS )1 ek
o e S P liung P Lo db ol Lk S S S e
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S oI5 = (Tissue Papen) o b WA L3S 1o 3 pE dead (D)
_Q/JWI/@E'QQUMU-@'/?HLJI/IJ/}Q{./GH)
USRS i o er e 2T )

36



I eSS TS LS IE e i e IS 0 UE 2 e ()
J# 12348 ml 51001 M KMnO,J# 2 migt F urd S e dF 2 a0 £ Ui
-é/fﬁ;@jJ/“C}"J)J,J;JMuyc}lbgdyu”ujiﬁd’10

Trial -1
(Absorbance)— o =3 (Wave lenght)J) #’ LorJs
0.03 400 nm
0.04 420 nm
0.05 440 nm
0.07 460 nm
0.09 480 nm
0.12 500 nm
0.30 520 nm
0.60 540 nm
0.50 560 nm
0.30 580 nm
0.02 620 nm
0.00 640 nm

1 -‘.’."%:"
ey e S St tw
2 3

/.:,f}'ul(TEJ.J@_%,Z?::’LBQ}'(}}U?G}”J?MO nmfcé‘.b’ﬁ()‘”?@/nﬂﬂugédr;é:/gl/ﬁl
MO Ko o 28\ F 0 L 1 540 nm G Ui o5 16 U# KMNO, St v
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b E ot § KMRO, ¢ 60 A1l us LSS5 16J# KMno, i L U2 5109
L q/;ukgd/.,,lga}&nd’lp/?
ad I GWE K 7L L JE el iy o p oo £ 2162
Fad M GWE K 7L LI el ey cuiin
s bl G2 G disd K T0LUE 31816 0L UF EKMNO,, 0.0 1Mt 5 L2160

Y4

_J“J/J.'g,g/;'Lai/ufu,luﬁ/.ﬁu,g/;'iégﬂuﬁfl/L(Test tubes)ULE J6*18-26 3 K. 7
s A 6540 nmIure S Ue A AL 1540 nmEr Je 5 16U KMno, £,
U1 £ i A(Diluted Water) 3427 /U & U# 540 nm 2 (Colorimeten)
et @Dsie s o8 580 nm i UKE L1 AU UIE L5 o ae

F XPESS e bn O L KL Fa et/ Lo Lo TS

U e F Yl b6 I KMNO,

Fud§ KL (D s
=36 4540 nm Kk | oS Aede | UF0.0IM KMNO, Al | Al
— e Over all KMnO, o )’-.U' (g ¥
0.05 1001\ 155 9 ml | ml | |
10

0.10 2x10°M = 0.002 8 ml 2ml 2 2
0.15 3x10°M = 0.003 7 ml 3ml 3 3
0.20 4%10°M = 0.004 6ml 4ml 4 4
0.25 5x10°M = 0.005 5ml 5ml 5 5
0.35 6% 10°M = 0.006 4ml 6 ml 6 6
0.40 7% 10°M = 0.007 3 ml 7 ml 7 7
0.10 8 x 10°M = 0.008 2ml 8 ml 8 8
0.18 Ko | A10f 4 Aot 9 9
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Clniz f b A =540 M (2)Jsae

= £540 nm HaK# | ARG | J#0.0IM KMNO, Al | Ak
— e Over all KMnO, e }Jd’ (g ¥

"“,""*"9—

o3 (p',;; Ar, v ®
Er2d G Lies L e b 0 b £ KL jo S atnr 6o 5T L o s
e G S KL F e S W6 KA S e 3ol (Origin)
o (N LIE el k2163

S B 3 215 L TS50 U7 bbb A6 # KMNO, 86 L1 £ oSl
<0182 e § b i S U# 17T UF 66 13,5 ml b it S
b A6 F KMO, 86 o o/
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e FES L0 b 3022235 X 10~ mA 6 KMnO, 412 5

A QU0 S8 21.7

1) Advanced Practical Physical Chemistry, By J.B Yadav

2) Practical Chemistry by Dr. O.P. Pandey, D.N.Bajpai and Dr. S. Giri
3) Practical Physical Chemistry, By Dr Nanda Seshrao Karde

4) Practical Physical Chemistry, By B. Viswanathan and P.S. Raghavan

5) Basic Principles of Practical Chemistry, By V. Vakatiswana, R. Veera Swamy and A.R.

Kulandiavelu
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u:gm&jﬁufjéﬁé’.ziqﬁf’ﬁ(i‘eg- 22 3¢

(Verification of Beer’s Law for Potassium Dichromate Solution and Find the Concentration of
Given Unknown Solution Using Spectrophotometer)

4w 22.0

Frobze e gzl osl,mEE o 2 uin2§ L oby? s
mu&Lbeﬁ%&:/bg! uﬁuﬁﬁibﬁ%dv-ujé"{(Molecular Spectrum)d}db«/uw,?'&n
,ewiduag&u/»w L@uﬁg,;jﬁéuibﬁ‘ﬁbwﬁ/,éuﬂv ‘Lt“ndf”'/?ufbﬁé/
1o I s st Sl = 2 UPeE ety A o B e o AT Oty e E2
J_,u,zf'uLufbﬁuﬁdﬁiq;fﬁ(f&g_wiywJ:”'&uﬁg@u,ﬁu/,ff&(n’w%&nﬁ
J),jg.:Jq/"(”vfw‘Léngﬁd/.,,qu}é‘uvardku?9@nﬁ4@rdkﬁa}
uz? Sl i e JQ Y u:‘; Su l-ujtJ(Wavelenght of Maximum Absorance){ s
_‘LJ@J&;J&;E’W)‘”MQMJJL};zi/

#2201

LiSP S e P L omas & dliel A odirdsSuses

Jar s i1 up &S 18 K,wd/é_:a:bu’ibw J/,vaf(/_%&nrkf%m S S

i Aoty 4 23 (Absorbance) — i &w/,l(xmax)@m)kq}ﬁ"’ (($*(Parameters)

(f&g j“[};};duwLu'wLﬁnJuﬂJK/’-smJK&/@&%»I@%%JN Jel
S G SN Lo FRE e S B S KL et Sees B

AR 220

Az §1-c §n PSSl Gt S § R F A e & Sl £ 3L F
rlp(Complimentary Colour) .f/(fféui L U b L UFLE (j/ ¢ (jk}.u};b ‘jl/ f4 =k
_§_dz}ﬁgtkf¢y£¢yrﬁ5 ALl slelor® A1 L si(Filter)
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:(Molecular Spectroscopy and Measurement) é@.}élﬁ’ J:J’UJ - 22.2.1
d@ng?_J/_,eujjd/év' .%b‘fv/.dlbf L@v’lg.,u;uéufuﬁu’ibw . L udl
u(ufl:/"' ‘Lt‘lg(Scatter)/{/? m{ul(Transmit) S o m{(Absorb)ng s m{? Wi &2 Ui
Sird i L@k‘ﬂ%é@{ié&{nl st Sl ‘Lt‘/'/_,ij.f'l s &b 22 2 53 si(Intensity) e £*
Absorption or Emission ) +/b+ J:”&ii’gq’xf’/,ffzi(’u’wz_nd"uat)’f;&"“zi.w‘v
Absorption )b QLZ;' S5 oen L G b sl &L st /J/ J(_u,?%’l/(Spectral Study
JSb LCWJBLZ(}J’{(InCident Radiation)ébélﬁ“nwﬂ.’: de}'uﬁ;ég/’u’ltat’lggfla(Spectrum
2L LZU’J(EI) ,J/‘Ll?’}’l,: L 'O, ‘a&lp @JJJ':/“VQ s Z(Frequency)s 7
,-‘aﬁﬁfgﬁlz‘a&nd,«;.wfd/;,u??nﬂ;,w&,w(}ﬁwLnuf,A,z;muw&@Jf}
=9 ‘LA(Absorbance)glg =3 J b oL usld s LZ u’i ('515 .fuf'l

_Lat‘lng/ w:ﬁ/uyﬂé 9% T (Transmittance) >

1
A=—-logT ([ A=log =
° : g(Tj

Luseld pniprdpd L b Légagwgﬂfbﬁg’&vim‘atm)‘ucu;)v.@ﬁ
-ujzg;uﬁdﬁy‘f“},?/ﬂf}?ct-du/”tnﬁK(Complimentary Colours)bfzulﬁfé um!.f/

B e P L U2, (DU 2222

Complimentary ).fzulﬁi (Colour) £ Vs i,li)é'/(@r‘ Je | ALl
(Colours (o~

(Yellowish Green) (5> (Violet)ek/s | 400—465 nm 1
(Yellow)sit Lk (Blue)lfz | 465—482nm 2
(Orange)é A (Greenish Blue)lk 482— 487 nm 3
(Raddish Orange)u’: AL (Bluish Green) = § 1 | 487493 nm 4
Red Z// Greenish Bluelk’ 493 —498 nm 5
Red - Purple u’le// Green x| 498-530nm 6
Reddish Purple lyJ/Lf/ Y Yellowish Green 7».J | 530—559 nm 7
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Purple §"b Yellowish Green =32 | 559571 nm 8

Violet k7 Yellow Greenishs.J z | 571 —576 nm 9
Blue ¥ Yellow stz | 576 —580 nm 10

Bluell Yellowish Orange(f:JL’uJ 580—587 nm 11

Greenish Blue I Orange(j:/t 587597 nm 12
Green Blueish Ik | Reddish Orange (f:/L‘J‘/Lé/ 597-617 nm 13
Blue Green z i Red Z// 617 - 760 nm 14

!:«.l:f!“’}duf'é(COmmonFilters)/l’;/((& 22.2.3
é@_%bg/u’{(ua&wﬁayﬂ? duﬂﬁ ¢Jls(Common Filters)/’;’(lcuf (Z)JJ,«gu’l

B eI PSS L
LA S
(Absorption Band Wavelength) | (Common Filters)

450 mp Yellowlk 1

575 mp Redl | 2
450 — 650 mpL Purple§’l 3

500 mp Orange (j:/l: 4

480 mpL Bluell? 5
575—-700 mp Green 7 6

re s (cu%cf Ly 22.2.4

e d? (D el uuc‘_dnﬁu’ftnﬂ‘l{u%wié_;uﬁdwjpayﬁ Azl
(5) Velocity C/3, (4) (Wave number) v 4%+ (3) (Frequency)(v)s.45 (2) (Wavelength )
_(Amplitude )P £ sJ# 60\ 51kE = 2608 LG
:(Wavelngth L) & J# (1) 22.2.5
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U L(Crests)&(Peaks)U}f’g/t‘@»uﬁ @) /vgl,‘aﬂgg/gw = (Lambda)\s e
LB 19U 3o E U e b Lo i 0 £ (Troughs) 7S 68 < b se AotE
U3 S e Qn SO E6U2 bbb = (Lambda)h s Ut s LGB Lk s
Lf(u?‘ J~ (Micro meters um)f‘f }/..C/ Ll J*(Nanometers nm) = iQLuﬁ (Angstrom A)(I % T(j’o{‘j.f
e bl
-« 1x10%cm=1x10"m= 1A= ﬂb/ug
-~ 1x107cm=1x10"°"m =1 nm =(nm) < 5 L]
et 1x107*em=1x10°"m =1 pm = (um) s £ L{]
{(Frequency) L s4% 22.2.6

J@J&J(CPS)%&%V&J (Hertz or Hz)ﬁﬁ&ujﬁémd/)ﬁtat'l?gﬁc AV 5
S TS U I o Ut ermarsdd L3S 0 E o S e Qe dusay F 6o
L3760 S b E U AU 1 bbbl HIZT A7 2 o (Hert2)? 361 S §r 5
e bt KB Y3 Sl e 5L o sy @) JSsT
(Wave number) 342l 7 4 22.2.7

- uﬁﬁ?&4/k(uﬁémv§1 J:};ﬁ+ﬁn;'ﬁJQrdk-9V@y’cﬁlwa ViUl
% VLSt Qe out em FIAUE UL Sus dotd $er J# e 3

:(Velocity) A3, 22.2.8

Ve bl g b L&265 002 5L J i L1 Je bl b C IS U
AL G A S em/ sec Luﬁﬁfm/secu'd/"f-c‘-&nému(u”»'c‘-gl?u({—/sécfﬁ’uJ
:(Amplitude of Wave) W60+ 22.2.9

e F3L I (Trough) = JLE 1 f(Cresder /P £ 32 £ da bl S P #3600 U
e b U e ded e a S U S U1 bl P £ s AL B K

S Lo ledlosz 223

S sl IKE T A= 10 pmE U602 S 22.3.1
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A=1.0x10"ml A=10x10°mi  A=10pm=f
&n&éd/gj?%(}n/G/J(}’:uczluLﬂ %zV}ﬁgFrequenCy
3 X 108m/sec =3 X 1010cm/sec =C

A=1.0x10"m  FedGHaddn

3x108 c - )
1());—1()_5 = X = Frequency »4 .". )]
3x10"Hz =3x10" persec=
m = % =v wave number » 4%+ (ii)
.U X

1.0x10°cm™ =1.0x10° per meter =
S s aly s S Pl 400 nm J#EUT S L 22.3.2
Wavelength A =400 nm =400x 10 A _:(f

A =400%10x10°cm=4x10"cm

¢ _3x10"cm/sec
A 4x10°cm

Wave number = v = - = ;_5 =0.25x10° = 25000 cm*
A 4x107cm

(Calculate the wavelength of ran frequency)-}/'/ u}’; Olg J}b KUS 2 J: }.J; Sosur22.3.3

Frequecy v = =7.5x10""Hz

(i)at 95 M Hz on very Hight Frequency & JPEUSLE95 M Hz o ol segt (i)

(ii)at 810 MHz on Medium wave Zy/d? K@r&g»»& 10 M Hz(Gi)
8 -1

=8 3XAOMS . asem e F ()

A 95x10°st
C

8 -1
_C_3AOMS T o261 L F Gi)
A 810x10°Hz

S’ SHertD)? 6 UF 5% J#350 nm 22.3.4
(Calculate the frequency of the radiation in Hertz of wavelength 350 nm)

v= % _,C=3x10"cms™, » =3500x10 % cm —:f
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3x10°cms™ A =350nm
3500x10%cm =350x107°
v =8.57x10"Hz =3500x10"%cm

Thus v =

S P skl 32 2,60 X 10" Hz 28K UFE 1 22.3.5

Calculate the wavenumber of radiation of the frequency in 2.06 X 10" Hz.

C - 1 -V
v=—, Butv=— .v— -
x % C J
_ 14
=y 2200 gq60m
C 3.0x10

o ORI L P54 35.09%10" sec 58 D38 Ut b ST 22.3.6
s

(Calculate the wavelength in nm if the frequency of stary yellow line in the spectrum is

5.09%x10"*sec™)

C 3x108 6
_C or a2 30 55804%10°m =
v v 5.09x10" 8 S

v=589.4x10"° =589.4nm

S el FOLF 224

U e A1 e L (Colorimetry) g o (Spectrophotometry)dgsts b 8 7 o 2
Gttt il e L L JHE s BBy b L e bt A QLF T O
ﬁuﬁémwmﬁ;iLu:;;u(wCL,M‘«J’uﬁJﬁme,&»(}’”tmié@ﬁg{,{wmié
s pdind LietS ot S, e K u”(f by LS
(2 Lrd LI L S S e By 22,40

5 2 e bl AF(Stock Solution) ¥ SEr¥ 1 /LS s S ees K ;s(f by U
e bk Fiiunzd Lot ¥ Jioc bWl ¥ o £500 560,01 M 100 mle 3 b

—e b S 2L bl
1000 : (W)g;'),ob/K_.('r_.(.'). =(M);.;;/'.'!‘
(V)’:b/ | b/ R (GMWJ, J-g"v,".'
(R el
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1000 W :
v (GMwW) G+
Vx(GMW)xM _ SV ot s St S P (WK K,Cr,0, 1

1000

0.01M =M (& /0 /62
294 =(GMW) u;,u’w K,Cr,O,

100ml = (V) Z6U# 60

100x294x001 . 5 ;
—w

1000 s

KNI 1T e JF O Sk 100 ml e G g2l 2 il s £y 01.70.294 ]
S a6 g e as Lot Jb o 2 6UF K00, £ U1 UF 10,01 MEx
e Uosae
St I LF K 00,

s osir e Jeirt L Bl ars b o b 51 E e S S UF e Lty
et = S b
1 J#0.01 M K,Cr,0, 2 ml Ut off e oo Sudk L 361 B L Loy (22 F
0.01 M Slee £ 2 (1T G316 -0 1ot ml £ 12 S 2 b3l 42 8mI
T Ut 2 e 10 mI - br10 mil £ 2 ST U236 ml Ut U1a FU#KSCr0, 4 mi
muf/.’% o (Cuvette)&.f/u’!/;lé%fg)ﬁvgufa,uﬁu]»ul_d///g'uﬁul;’/u))gﬂl,.?/ﬂ

/?@rd;b/;c}wq/(kfw’guﬁ,jg &aw/?@rd;bﬂ/,tufi/?(ng;/‘ré Sk U
¢ i1 4 L JF Blank) Kb dlos LU b oS b S5 S P Ut S ot
Pl db B L 2o NS £ Bl e ST Frn v s s
duuczb.«jgﬁ’lbg[]r‘yl/?@rd)bJ%Zf:(&jul_épb"%jyc:’lb(:gj/w@rd}bUI;U%(Filters)
Wavelength of Maximum )& J¥ — b &30 7 (EIIK J¥ K,Cr,o, & J¥ oy J#

(;f 0.294 =

—e b e A, S ¥ »(Absorbance
:u:’//uﬁuf;'/ a&'ﬂ}:giLm‘LmJW(CuvettehJ ER I Y g2
e fF 2L 1 £ (Blanck) £k 106 % Sus 4 o % e JF S ©
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S Sloe(Tissue Paper) g s ﬁg,ﬁtﬁdwg Lo Gi)

S A e G L IS e i Lo (i)

e SIS UEKLCH0, s ke e i e SIS0 S 2, 12 e GY)
_Q:/"Jl”'/?@}"d)bu:](}il

U110 ml % 423428 mLs 0.0IM K,Cr,0, J#¥2mlut o2 I i 36155 2 o £ Je
‘Lu’y"J/uj}g/,ugé/()’”@rqu]f"i?nan‘b@/’J14@rJ)J@,’,j’m}wwﬁ
_ugz_ndjbgz;/,}?u'fj;/&fﬁl

Table (1)
el Aiords
0.08 400 nm
0.24 420 nm
0.56 440 nm
0.42 460 nm
0.20 480 nm
0.08 500 nm
0.05 520 nm
0.04 540 nm
0.02 560 nm
0.01 580 nm
0.00 600 nm
0.00 620 nm

oﬁ/?féafﬂ(}”;dlfdl/’;uy‘/}Lyly::ﬁlbul@r‘d)’mQ://};/?Jiiju//u%“éj.:;l
L db L E e BRE ey P P a5 e J# 440 nm o ie SUKUHE Lo F i Ly

48



st dbe s I M KL b LI L g S o JP S el f e 440 nm
e BeSerdbIE o § Ui 2ut ¥ s SK,Cr0, p A

SN
LN
// e

400 420 440 460 480 500 520 540 560 580 600 620
nm nm nm nm nm nm nm nm nm nm nm nm

n?-.:\;).&‘.::

Tsa sk

Vst S S

:Jud Ol KL el L ¥ e B u”(f ty22.4.2
_‘Lt/[z,w?mlegjéﬂiédﬁq;fﬁffeg_:w

bl Ut Gk din 10 ml LU GE18L6:0L 42U Lo £ 15 1y 0.01 Mot bl 2165
o 35kl

(’ by . :6&/&/,&(}5’1/,:&/_»QJgJE’t/L(Test Tubes)UY Q1218-6 3 6. 7
6 S S B6as0 nmIus e S A AL 1 a0 nme b EKUHE o £
A UIF s i L S b £ B3 DS o J #6840 nm Ut S st S
AL Lol g it e sz nl g o8 1440 nm e SUEUF i S
Jd%mz;.tgtnfz.u‘yv{’J’f_nuyuzi,j?:}wm)wLq;fiﬁﬁ&gﬁuﬁuuﬁg
_ﬁ;gnQﬁJfﬁﬁ?nwé}lgtn@n@/}fcgufu‘f’/z«d/dl/’iml?ntn@ﬁd/

49



A =440 Nm (2)/7}‘)’/?

et | E S A6 | oomK,cro, | Adder | Atk
Overall K,Cr,0, cm Ui ASAEUF
0.06 0.001 9 ml I ml 1 1
0.12 0.002 g ml 2 ml 2 2
0.18 0.003 7 ml 3ml 3 3
0.24 0.004 6 ml 4ml 4 4
0.30 0.005 5ml 5 ml 5 5
0.36 0.006 4ml 6 ml 6 6
0.42 0.007 3ml 7 ml 7 7
0.48 0.008 2 ml g ml 8 8
0.21 S Ad0f Az | diof i Aot 9 9
e 4

e

’
) { > i T

107 e T g g d M;;) s
o S 3P § KL o B

Gxﬂ,ﬁfguguyﬂé:./lgc:ﬁlbzaljﬁ“/lfiu’lcé‘_&n&’ﬁurjéﬁ?LJ!/C,CEJ'IB/’:;I

_f_JK/;iLQMJJL};@_&J%&”&LQ_
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o (AL JE Lo eyt 22,43

P e LUt e & ol S e bl 6U# K,Cr0, po b iU, £ o) s
va,;fwbattggr)’”/{;/j}nggﬁL._sufdff“m/m‘Lmd’u?@;ﬁwwﬁéﬁm
o § U i S0 0218008 Ut < T ¥ 66 p203.5 ml Ut Ui
—e b 88U K Cr,0,
<t Pt A3 1 135 x 10" Maebn S b S8 AE# K,Cr0, i £
—e bl /LUJ)JV(’/f L K,Cr,0, S 6413

Wl 7S 225
:u:zu‘atlggd"(uﬁd’l/uf/,juu’m
SESUF e EBley (Db
LS et b I LS e Py ) e
u:;;JJKm(ijuﬁurjj-siédﬁq;/?¢5(feg :(3) o
S SF e By 22,50
SIS 5 oae 8 F g S SUH s BBty LS end 3 oot
S K
= (GMW)uisdLpl b Fisey(a)
= (VFEUF s B by Kb
= (DS AE# s £ 15 1y s ()
= (Wisbegs F u(f B’gi L6 4605 (d)

_éb.a)juj}g&g‘)/?lfﬁoﬁlf{gfﬁ<CU}”/GJ;5.?/,C«‘
s _ Vx(GMW)xM
r = 1000

-q//;.fuw’utu’wdjl,w;lq/J"uﬁ&gﬂ/L/unLq;/?’ﬁ(fe’gmg/

51



S e b I L L F e Bty 2250

By o L AUF K BBy 2812 ket S 801 S T e o1 S
;3/5Lu’/"ﬁLu@rdkﬁg,{mLg,.f/_,jg;ElbKdﬁuu4@yquﬁ;/,ududﬁg€;/Jlf
A S LI IS DR SRV A ST OO S RS T e LSS e
i S e kmax/&_?n@rd;bKy@dwq]f’w,&fq}fﬁ’uﬁ{
(DUswe

(Ao 5 WAwerdr | AAb
1

8

9

10
Sor S (P o b 5 b e ol Setnpd e Ll tn st (D e
/?/i_Y/_,jg c:’w:ala“/Luu/,l4/i_xfard;b.if?_u3j£xmax Gl J e :}wqifﬁ’u
_‘Lm()’” A Zyrd?b’«jgc:’lbd}'(ylgﬂqu‘{,’gﬁédi/ﬁ%t’lgﬂu"di/fug//)_
(INF
e QoS S PGS Kl ¥ kS
:u:?J;té"/u()ﬂthMJJ}sAidﬁq,ﬁsﬁeg 22.5.3

8,..3, 1 L:,‘?‘Lt'ly,l}/(Label)Jgf_ﬁ} U2 b2 8 e Ul 2 S AL UE 361
Z A2k 36 S ety 2U8,. 3,2, 1 FUF e Fn ey Al S 36 2,1
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b b o LS U od i KUK sl e b bl HU 10
D ti i S e B oo SbadUs¥ ¥ bbU 3 Ul LUF e

—e b
(Z)Ju?
Sk | JF KO0, | AAzed# | Al | UFKReno, | Adder| Ak
A i¢
10 ml 9 ml 1 ml 1 1
10 ml & ml 2 ml 2 2
10 ml 7 ml 3ml 3 3
10 ml 6 ml 4 ml 4 4
10 ml 5 ml 5 ml 5 5
10 ml 4 ml 6 ml 6 6
10 ml 3ml 7 ml 7 7
10 ml 2 ml 7 ml 8 8
S’ Adrofdz | Sl £t 9 0
(Unknown)

LU FKIF e FiE ey L F XU U0 e U Tanitn st DU
& 1853 e (OriginG 2w S b A A 4 1S aae A o 108 Y
31l SIS KL b o n Lo b LIE E Sy i e,
J)f:alffd;iy&wuf,lJ/sL.th/,tc‘-&tganj.,,;yaﬁwd/wct-g@idﬁuummgﬁ(#tuﬁu’?
b Sl e UG Bedar? 1o Sen Frftymate Ui iy
_‘LJ@JQ:?JJW(}W/,’
10F N el F XM A6 K,Cr0, i)
= (o) PS5 1L LU K,Cr0, (Dot g

=ML A 6 K, Cr0, ¢t (2)
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QW10 27 22,6

1) Advanced Practical Physical Chemistry by J.B Yadav

2) Practical Chemistry by Dr. O.P. Pandey, D.N.Bajpai and Dr. S. Giri
3) Practical Physical Chemistry by Dr Nanda Seshrao Karde

4) Practical Physical Chemistry by B. Viswanathan and P.S. Raghavan

5) Basic Principles of Practical Chemistry by V. Vakatiswana, R. Veera Swamy and A.R.

Kulandiavelu

54



&S S UFG el F6 by s B 4 2304
u.‘:? Juw J/f. v

( Colorimetric Determination of Ferric Ion Using Potassium Thiocyanate Solution)

(Aim ) 42 23.0

_u:;d/‘aﬂ_.’//:’ i w L/JW‘/J%K&{&/{?QK%%LJAJ&@L

(Apparatus)<= T 23.1

(Beaker) 0+100ml -

(100ml Conical Flask)(f'/&}}}’-!d'loo i
(Standard Flask) 12t o

(5ml Graduated Pipette)%tJj 8 /‘%J 5 -
(Measuring Cylinder);l}"‘ﬁj L -0

(Test Tubes)ug"&@“l -

(Colorimeter);k}:u@ <

(Chemicals) 9&5'&%‘[ 23.2

(Ferric Ammonium Sulphate) &3+~ (7' S - -
(Tron table)df d/ uAT -r
(1M Ammonium Thiocyanate Solution) &L+ (7' A IMGA

(1M Sulphuric Acid) 270 1M -
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(0.15 M Potassium Permanganate) .’a;é:/,: (3 Y 0.15MUs=s -0
(2N Nitric Acid) 27N ¥

(Distilled Water) GL/,«?( A

(Principle) J!‘”'} 23.3

(Color) '..fj

m%/‘véyf’,u:éui%&ndﬁycwﬂ e Gt L Fdnd T E ST s

3 3

400 500 600 700 750

Spectrum of white light-after diffraction

A(Rods)Usk & o d Wi & Bs S wngti bl raSusb ok
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(Procedure) Jf.'{ﬁ,} 23.6

SAESS G Fe¥ 23.6.1
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ST S e 8 pernd _r2.41g Ut (Beaker) six A 100 -/ U
LA L b1 25 L F 2 20

G e 2500 SUF e blot o i goid L Lo 25 g ) o
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esul QST G 2 Sk 12505 FT 3 25548 (Pipette) 4t o
_Jf/f L

—< J#EF[0.001M] , o
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_KLB.U/JW!“& Z(Colorimetric Analysis) 4%
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(Filter) 2728123 % H01005UF L L s $umy LSES QW o5 Sturm
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bzl S (L LSS S Duin s b 7

b AL M LF S larl 5L 1 sl bl 512Gk T L 5100
Food ;< 31 Tron tablet 412 unknown solution /.:.J,‘/l/;l-q_l:‘lg &-(J‘g/?/:b
‘L,l{’/dfgSample

d/d);/g uﬁdufv(ﬂ/}l u:/l?. J);J,;'gué_nz_/fdlﬁ"!g Sets J;JJ}MZZ“_J% °
g eI i

;Jdlofdﬁd/gurt?z,ué_ﬁ&/‘a 2x 10° MFe" A812 Sk dis 5 11 @
A e 0 LS Pl L
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P82 S Pl 2 bt S J# € Tron Tablet 10 BTy
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S S L/ﬁ@ﬁb«ﬁbgﬂfdﬁgFood Sample j-.fd'l() uﬁgf!/d/.l:vdl;/t}S )

SIS

(UG A Gk LS SR G by 10 Ao 57
_?nﬁwwuipxgﬁlﬁé/(é/.{!L‘ﬁ-u'l}/J’LnZ.Lffdﬁ .

IR 2l (U LS Pl 2 Lo 8105 250 Z0aN 1ot Lt o
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(Observation and Calculation) Jj QL?M s+ 237

W d# L 36 S e £ ( ty 1M Aze5ml s3I J#FE Food Sample 5ml
¥ lmaxu!-ujt‘kgy/&]uﬁdugi/?lz!;BwLnL/JWIK (Colorimeter)yg..f/-‘at‘lg

c ey

Table Determination of A maxiédﬁ.’} L ] max Jug

Wavelength(nm) Absorbance Wavelength(nm) Absorbance
450 540
470 570
510 600
520 670
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Table Determination of Iron é’.ﬁu:; J u/’Tdug

AL JF hor LFe beadBlty | |,

P s e i 22S N d‘:é( Absorbance
1 10ml, 2x10°M 10ml 10ml 70ml
2 10ml, 4x10°M 10ml 10ml 70ml
3 10ml, 6x10°M 10ml 10ml 70ml
4 10ml, 8x10™°M 10ml 10ml 70ml
5 10ml, 10x10~°M 10ml loml | 70ml
6 J#FEFe’ Gular 0.001N,10m1 Loml Loml 70ml

(Unknown solution)
7 10ml,Iron tablet solution 10ml 10ml 70ml
8 10ml,Food sample Loml L0ml 70ml

: (Graph) 231 23.7.1

_LnL/UL’J‘“I 6% (Absorbance) gj;!._“:’l.bw/gyba Uy sl ¥ u’/.tgvéFe3+ °
/§J!j4(Absorbance) o;jkgﬁwQ/fd)f/;iliVﬁFe“ mol /,:Jf@!-c‘-akgu(djv.ﬁﬁd/_ﬁﬂj

Yz KFe’” f}.{/)%t‘/}'ﬁc (origin)@z}?wffﬁgugéu J.fi“/ ééuyizt’;f'%! °

-~ blbs 2 (Absorbance) —is1edb,d x 3 (Concentration) J§ /1
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H/ﬂ/@' ................... =/lﬁfd/u}7uﬁFood Sample
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(Colorimetric Determination of Composition of Ferric Thiocyanare Complex by Job’s

Method)

(Aim) 2 24.0

d/.,./(/o{}f;: &j&w}fLﬂ?Jﬁ;L)A J(Job’s Method)/g.'{zg/?@L(Colorimetric)é.@.v@
_U.‘.i d/ -y

(Apparatus) :«UT 24.1

(Colorimeter) skaf | (Spectrophotometer) sgskosb  _I
100 ml Standard Flask (1~ u’/.L;»JﬁJ' 100 -r

10 ml Pipette Graduated%tJj 8 ﬁd’ 10 -

(Test Tube’s) ugi' &lé‘"l -

(Chemicals) f?’(j%‘;ﬁ 24.2

(Potassium Thiocyanate) &<l (3 Z .
(Sulphuric Acid) 2508 _r

(Ferric Ammonium Sulphate) d’.é"’(i/! Ji o
(0.5M Nitric Acid) 272t 0.5M ¢
(Distilled WateDdi¥ -0

(Principle) Us#l 24.3

L/z:?oéj:: %3 /um&muﬁyuuif (EDTA&)U}L%J//!I)/?/ L}‘?@’»&d
Lfcdf,’uwziu;/!,&‘(Stoichiometric)é.@.g/@'u(/’/;Li)LL‘cJ/agz-rdeKJng’a
o IS0 o - b3t U g BT oo g U A AL A [
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KIS poam b -SON UK 25 L K5 p L(Job's) et £ U
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3 (3-n)

Fe'" +nSCN~  — [Fe(SCN),]

LuSZze e JoL (Potassium Thiocyanate) 2L 6 (fe’g Wy
e $ T § A s oazi bl AL L pHAE 6 poas U AU sl borngs Lo
:‘Lgd/zj_/}é:(Beer—Lambert Law)uiGL‘u/jf.J/’:?

l
A= IGQI—GE Cl

t

L €K iw i 6 oS ek SEL e “1, L, - U

—e S =1 “1% s (Coefficient)

G Lot e ez nd S K5 b Lo oL 76 oz
(Reactants) e b5 35 ,ﬁ.:c‘-[};ﬁ&;Ji;lﬁfu&)au&)/?w!?:cb-L"lgwuﬁg/lfﬁﬂ!ﬁuﬁ
£51:9, 2:8,9:1 Jﬁd;u-J:@JJ/u{smJ/,#ffwumzru:q%urgyg
Kl d domlie sl iU oc b U U K e Pt b
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(Procedure) Ji;é{) 24.4

/L}’J}L{O.OOZSM §(Ferric Ammonium Sulphate) Wﬁﬂj/z’ &4;./ A
et
LLL“[P&'(JQ:J)L; 0.003M 6(Potassium Thiocyanate) 2L+ 1% (3 by 2

S IE S5 onind S ei6use 20 F ST £ 3

I- Jug

Fe’'ions 9 8 7 6 5 4 3 2 1
Thiocyanate 1 2 3 4 5 6 7 8 9
6 (Thiocyanate) el £6 515 Fe™ 2wl S 16 e ot UF 0t 5 200 4

v/

oo

:’/j},u;u"/&]/jfg/d/vﬁl L JH# 40 §400-700nme 14 d/SpectrOphotometer 5
S I Ui (gt

J,‘?:?/(Spectrum) @L/d)bﬂfyﬁlézkéfgéwave length oS .6
-c‘-uﬁA—/,,r‘jJ/L:,‘?

/lmaxé%-‘g@rdkg *E!Q]rﬁjlﬁqj/_‘,t?!gwgtve Length £ .7
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ENODEIL &ugugj;ugjuu#f ce A B Lo F S, LT diale 10
B e 1L LUnFe L S bbbl st e U1t eibr o =36 S posss

(Observation and Calculations)Jf QL?JJ’U{U'?‘ 24.5

Table -II Determination of 4 maxé’.éuf) ) max, 11 - %

Wavelength(nm) Absorbance Wavelength(nm) Absorbance Wavelength(nm) Absorbance
400 520 640
420 540 660
440 560 680
460 580 700
480 600
500 620

: Table-III Determination of Composition of the iéu.‘.i J uj}'LJ S04y III—Jug

Complex
Volume of Volume of Volume of
S.No. 3 _ Absorbance

Fe” (mL) SCN (mL) HNO,; (mL)

1 00 16 4

2 1 15 4

3 3 13 4

4 5 11 4

5 7 9 4

6 9 7 4

7 11 5 4

8 13 3 4

9 15 1 4

10 16 00 4

69




20+
//]\",
184 [\
! A
§u / |._4‘_— /- max
: , \ -
: [ 1)
§u- ( | \\
ll'\/‘ | |
‘=IIITIIIIIIIII!IIIIIIII 1
0 ™ L)
Waveieng® jom)
Fig-A
-
0.8+
0.6+
0.4+
0.2+
s 1

(Result) .93 24.6
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