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1) Answer any Four (4) questions

2) Each question is weighted 25 marks

3) Write neatly and clearly

4) A periodic table and other useful data have been provided with this
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Question 1 (25 marks)

(a) Given the following sets of terms, expiain/define the terms in each set and
give an expression that relates them.
(i) Retention time, tg, adjusted retention time t'y and dead time, ty.
(ii)  Capacity factor, k, retention time, tz and dead time, t)s.
(iii) Volume flow rate, F, retention volume, Vy and retention time, tg
(Each term needs to be defined only once). ®
(b)  Explain the terms resolution, R,, between two adjacent peaks in a chromatogram.
@
(c) A solute was eluted completely from a chromatographic column over a period of 2min.
24s. Calculate its retention volume if its flow rate is 24.0 mL/min. @
(d) During the chromatographic analysis of a sample, two adjacent peaks, A and B appear
with the following features:
Component tr (min) w (min)
A 8.36 0.96
B 9.54 0.64
i) Determine the resolution between A and B. 3)
(ii)  If the retention time for an unretained solute is 1.20 min, calculate the selectivity
factor for A and B. : 3)
(it)  Estimate the capacity factorsfor Aand B. 4)
Question 2 (25 marks)
(a) @) Using an appropriate, supporting diagram, describe the procedure for the
analysis ofa sample using the multiple point standard addition method. . (8)
(ii) What is the main advantage of this method over the external standardization
method? @
(b)  The following data were obtained during thé flame emission spectroscopic analysis of

potassium, K in a given sample by the standard addition method.



Uﬁknown Added Standard | Final Volume | Emission Intensity

(mL) (ml) (mL) (Arbitrary units)

5.00 0.00 50.00 309.0

5.00 2.50 50.00 380.5

5.00 5.00 50.00 454.5

5.00 7.50 50.00 537.0

5.00 10.00 50.00 607.5
If the concentration of the potassium standard used is 0.81ppm-K, calculate the
concentration of potassium in the unknown. (15)

Question 3 (25 marks)

(a) Discuss the basic principles of the two major solvent extraction systems for metals. Give
an example in each case. . (5)

(b) By employing the appropriate expression (without unnecessarily deriving it), describe the

- dependence of the solvent extraction of metal chelates on the pH of the system and the
reagent (ligand), concentration. 3)

(c) A solute, X, which weighs 1.200g is dissolved in 300mL of water in a separatory funnel.
If D =2.00 for A and assuming there is no dimerization and no pH dependence, calculate
the amount of X that would remain after;

(i)  One extraction with 300mL of an organic solvent.
(i)  Three extractions with 100ml. of the organic solvent each time
(iti)  Four extractions with 75mL of the organic solvent each time.
(iv)  Compare and comment on the results obtained in c(i-iii).
| a7

Question 4 (25 marks)

(@  Draw and label a schematic diagram of the Gas chromatograph (GC). 4)

(b)  Forthe GC, briefly discuss:

(i)  The requisite property of a mobile phase. Give two examples. 2)
(ii)  The main features of packed and open tubular columns. 6)
(iii)  The advantages of open tubular columns over packed columns, @
(iv)  The functions and ideal properties of the solid support and the stationary phase.

— )

(c) For the GC detector, discuss:
) Its function.
(ii)  The factors determining its choice.
(iii)  Its desirable properties.
@
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Question 5 (25 marks)

What is column efficiency with respect to gas chromatography (GC)? How is its value affected

by N, the number of theoretical plates, and H, the plate height? What other factors

influence it? (5)
(b}  What is temperature programming in GC? Use a graphical illustration to show how it
affects the resolution, R, the reiention time, tg and the number of solutes eluted during a
GC analysis. What are its advantages over the isothermal procedure? (i
(c) Briefly discuss five general applications of 'Gas Chromatography'. Give four examples of
industries and iaboratories in Swaziland where this method is being used on routine basis.
(9)
Question & (25 marks)
(a) Differentiate between "Thin Layer Chromatography' (TLC) and 'Paper Chromatography’,
based on the following points of view:
(i) The nature of the mobile phase.
(ii)  The pature of the stationary phase.
(iii)  Resolution and sensitivity. ()]
{b) Define R¢value, with regards to qualitative analysis in planar chromatography.  (2)
(c) Employing the TLC method for the analysis of a pdlar substance summarize the

procedure for the:
Q) TLC plate preparation. (8)
(ii)  Ideatification of the separated components on the TLC plate. &)
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