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Instructions to students
Answer all questions in the spaces given. Additional sheets will not be marked.
1. (i) Give reasons for the following statements.

~ (a) In gas chromatography, the solvent in which the liquid sample is dissolved
should not have a high retention time in the column.

(b) The affinity of Ca** is greater than that of Mg®* for a cation exchanger
column. :

(c) Samples cannot be directly injected to the column in HPLC.



- (i) Give two major differences and similarities in Thin Layer
Chromatography and Paper Chromatography.

Differences.
1.

Similarities
.1. .

(ili) ~ Write a short account on “Eddy diffusion” in column chromatography.

(iv)  Write equations using retention time for the terms “retention factor” and
“selectivity factor” in chromatography (the symbols should be defined).

(40 marks)

e
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2. A student was asked to determine the concentration of the metal ion M in an
aqueous solution using Coulometry.

M*(aq) + 2¢e > M) (0.39 V)

(i) What is the principle behind coulometry as a quantitative analytical
method?

(i) Draw and label a schematic diagram of the instrumentation of constant
Potential coulometry.

(iii) What is the function of the reference electrode?

(iv) The student was advised to use a potentlal more than the theoretical cell
potential. Why?

(v) What is the principle behind the voltametric methods as a
quantitative analytical method?

(vi) Give one specific feature in the instrumentation of voltametrlc
methods giving reasons.

(35 marks)



) The concentration of an unknown solution of Cu®*(100 cm’) was _
determined using polarography. The maximum limiting current was
855 mA: while the residual current was 5 mA. A 50 ppm Cu**(100 em?)
solution gave a limiting current of 805 mA &nd the residual current
remained the same. What is the concentration of Cu®" in the sample?

(ii)  The same solution was subjected to electrogravimetry. Give three factors
affecting the deposit. '

(iii)  Assume that Cd*" jons are also in the solution.
Cu*(aq) +2% >  Cu(s) E°=0.34V
Cd*(aq) +2 > Cd(s) °=_0.40V

(a) Can you determine the concentration of both Cu®** and Cd** using
electrogravimetry? Explain your answer.



(b) Write down the major steps in the analysis of two metal ions of a
mixture using electrogravimetry.

(iv)  Give one major difference and one major similarity in amperometric
titrations and photometric titrations.

(25 marks)
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1.(l) (a) If the solvent does not have a l‘ll gh l‘L.tBﬂl.lO{l tlme the solvent peaks w:ll not _
- interfere with the sample peaks
(b) Since charges are the same, the affi mty depends on the. s1ze of the hydrated
ion. Smaller the fon larger will be the size of the hydrated jon thus decreasmg the
affinity. Ca'? is larger than Mg . Hydrated fon of Ca*? IS smaller than M g '
. Therefore, the affinity of Ca™ is greater than that of M L
(c) Samples might contain partwles which might damage. the column. So the A
samples are passed through the guard column ﬁrst The column is run with a hi gh '
: pressure whlch should not be altered i S0E

(i) SR e leferences

S --Thm layer Chromatoggaphx : Paper Chromatoggaphy
S Prmclple behmd the separatton is Prmelple behmd separatlon is partitlon '
; '_Adsorptlon - : . e
N Stattonary phase Is sﬂica e Statlonary phase 1s water

Sumlarmes S

Both are used m quahtatlve analysns
. Fast .- .

e '--Slmple and inexpensive . 1
; ~'A v15uahzat|on techmque 1s requ[red

(iii) Eddy dtffusnon (A) is the dtfferenee in the rate.of dlffuston of the moblle phase
- resulted due to molecules having different pathways in the statlonary phase
_ Eddy diffusion a Diameter of particles _
- Eddydiffusion depends on the umt’onmty of packing of th _statlonary phase and -
the column geometry When eddy d}fﬁJs:on increases he1ght of the theoret!cal :

......

" 'reduce eddy d1fﬁ151on (A) partlcles should be small

(iv) Retentlon factor (K’ )— Lt Seleetivity;factgp(a)= Lty _

' by o R 7t FYEE
ty =Retention tire of A/ 20 e ek et o
tB =Retention time of B* -

M= Retention time of mabile phase

2. (i) The total charge a amount of analyte reacted or produeed
(it Unit II Page 34 Figure 11.2-
(iti)  To keep the potential of the working electrode a constant,
(iv)  To overcome the internal resistance and electrode polar1zat10n. '



W
oo

*“solution (Mlcro el : 'trode)

D1ffus1on current u_ amount ofanalyte reduced ST
The workmg electrode hasa very small surface area exposed to the S

Reason : ; e it ' R
The current ﬂowmg through the electrode is very smail Therefore, the L

analyte concentratlon wrll not change durmg the experrment RS

O
>"St1rr1ng i
: Temperature S o
o Addron of complexmg agents :
(i) | _ FR IO ARER LA . _ :
o lef‘erence of the reductron potentrals should be greater than O 2 V

L (iv)

' leferences R : |
fArnperornetrlc trtratron 'j Photometnc Tltratron

800= k50 B | '

C/50= 850/806
C 53 125ppm

Current densﬂy E : :

'can B

Keep the cathode potentlai constant at value needed to reduce one metal e
jon; dry and weigh the electrode after: deposrtlon replace the cathode and

- keep the potential constant at value needed to reduce the other metal jon.- "~
Dry and welgh agam Take the dlfference in werght for the catculahonsr =

easurement is current s Measurement 1s absorbance '

' Analyte (or related substance) Analyte reagent or product should
: should be ox1chzmg or reducmg ~ beableto ‘gbsorb llght o

. Similarity

Both are accurate, reproducible and sensitive:




