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Attempt FIVE questions n all
Question No 1 s compulsory

All questions carry equal marks

1 (a) Describe in detai] the steps you would take 1n
order to pack an anion exchange column You are
provided with the dry beads of the exchanger in

chlondecycle and the packed column 1s required
n hydrayl cycle

N (b) 100 ml|0 150 M acetic acid are shaken with 10
g of altina until equilibrium s attained The
absorb¢ 1s filtered off and 50 OmL aliquot
requu’e!ZO mL of 0112 M NaOH to reach the
phenolfhalemn end point Calculate the specific

adsorpn (mg/g} of acetic acid on alumina
}
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(c) Solute A has a partition coefficient of 3 between
toluene and water, wtth three times as much n
the toluene phase Suppose that 100mL of a
0 010M aqueous solution of A 1s extracted with
toluene What fraction of A remains in the aqueous
phase (1) 1f one extraction with 500mL 1s
performed or (n) if five extractions with 100 mL
are performed? Which extraction s more

efficient ?

2 (a) Explain how gel filtration can be used for desalting
a protein sample obtained after ammontum sulphate

precipitation

(b) An experiment was carried out to monitor the
enzyme activity of a protease The protease of
molecular weight 56,000 Da was used to digest a
membrane protein of molecular weight 65,000 Da
into two protein fragments 043,000 and 22,000
Da Gel filtration chromatogiashy was used to
monitor the reaction and could ¢tect the presence
of four major protein fractiongIdentify the four
proteins fractions and the order { which they elute

3 (a) Define 1soclectric pH of a copound

(b) What 1s the principle underlyiiElectrophoresis 2
Enumerate the factors that afit the mobility of
a protein during electrophorey

(c) Describe how 1soelectnic fding 1s used for

separation of protems
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(d) Does a single band at the 1soelectric point mean
you have obtained a single pure protemn ? Explain

4 (a) What are the main types of gas chromatography ?
How doe¢s temperature programming improve
separations ?

{b) Describe the factors that affect the selectivity of
1on exchange resins

(¢) Enumerate the experimental factors that determine
the success of adsorption chromatographic
separation

5 (a) Define a theoretical plafe and give an expression
that relates HETP (plate hesight) to peak width
and retention time

(b) Define an adsorption tsotherm When does an S
adsorption isotherm occur ?

(c) 1n a normal-phase partition column chromatography,
a solute was found to have a retention time of
58 2 murutes, while an unretained species had a
retentior ime of 2 10 minutes when the mobile
phase \,?s 50% by volume chloroform and 50%
n-hexare Calculate k’ for the solute

6 (a) Why 15 tae chief equilibrium process in paper
chromatography considered to be partition ? What
are the two solvents involved 7 Which is the

PT.O
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stattonary one and which 1s the mobile one ? Where
does the stationary hquid phase come from ?

(b) What type of distribution processes can be used
in a thin-layer form to separate mixtures of
solutes? Why should the developing chamber be
saturated with the vapor of the eluent, especially

when using mixed solvents, before putting the thin-
layer plate in 1t ?

(c) 0 00396 g of bromine (Br,) 1s dissolved 1n 50 0 mL
of water This solution s shaken with 10 OmL of
carbon tetrachloride Calculate the number of
milligrams of bromime present in each layer at

equilibrium K, for bromine (CCL/H,0) 15 27 00
at 25°C

7  (a) All HPLC systems include pumps to force the
mobile phase through the column Enumerate the

desirable characteristics of a8 pump for use 1n
HPLC

(b) Describe the different methods by which a column
chromatogram can be developel

(c) A mixture of benzene, toluene, nd methane was
injected into a gas chromatogaphic column
Methane gave a sharp peak in 42 5, whereas
benzene required 251 s and tolieae was eluted 1n
333 s Find the adjusted retentid ime and capacity
factor for each solute and the'elative retention

(300)* **x



