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1. a) Benzene and toluene were separated on a 12.5 em long HPLC column. The retention 

times for benzene and toluene were 7.3 and 8.4 minutes respectively. The retention time 

for unretained peak is 2.1 min. the peak width were 0.74 for benzene and 0.87 min for 

toluene. The volume ofthe stationary phase is 1.37 min and that of the mobile phase 1.43 

mi. 

Vs=l.37 ml; Vm=l.43 ml 

tRBenzene=7 .3 min; tRToluene=8.4 min; tm=2.1 min 

WBenzene=0.74 min WTolune=0.87 min; L=12.5 em 

. 
I. 

•• 
ll. 

••• 
Ill. 

• 
IV. 

Calculate the phase ratio in the column. 

What are the capacity factors for both compounds? 

What is the distribution coefficient for both substances? 

Calculate the selectivity factor. 

b) Describe the following terms: 

• 
I. 

•• 
ll. 

... 
Ill. 

• 
lV. 

Phase ratio 

Retention time 

Capacity factor 

Selectivity factor. 

(2] 

[4] 

[4] 

[2] 

(8] 

2. a) An HPLC analysis was conducted for caffeine on "Super-Extra-Energy Formula 2.2 

with 'Hyperdrive Now!' sports drink. A 10.1 ppm methanol IS standard was introduced 

to both in the sample and a standardized solution of 304 ppm of caffeine . The results 

measured by a diode array detector at each A-max for the absorption of methanol are 

summarized in the table. What is the concentration of caffeine in the sports drink? 

IS Caffeine 

Sample 23141 52777 

304 ppm caffeine standard 28441 77313 

[ 1 0] 

b) i. Describe two types of peak tailing comparing them with the Gauss peak [6] 

ii. State and describe 2 causes of peak asymmetry. [4] 
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3. a) A chromatographic separation of four compounds gave the following results: 

Analyte 1 2 2 

Signal 0.072 0.046 0.061 

Retention Time 120sec 255 310 

Peak Width at Base 28sec 70 55 

The dead time (tm) is 16. 7sec. 

i. What is the capacity factor for analyte 4? 

ii. What are the number of plates for the column based on analyte 4? 
••• What is the resolution for analyte 3 and 4? Ill. 

b) What is considered when purchasing or choosing an HPLC pump? 

4. a) 

- • :r . 
duteriurn 

taanp 

sarnpJ.e 
cell 

grating 

Diagram of a Photodiode Array Detector (PDA) 

diode 

i. Given the above diagram describe the working principle of the PDA. 

i i. A typical photodiode array has 512 diodes. Give reasons for this. 

iii. Name a typical light source in a PDA 

4 

0.041 

608 

98 

b) i. Describe the differences between gas-liquid chromatography and gas-solid 

chromatography. 

ii. Discuss variables that lead to: 

3 

[ 15] 

[5] 

[ 1 0] 

[5] 
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1. Band broadening 

2. Band separation in gas-liquid chromatography 

5. a) With the aid of diagrams, briefly describe: 

i. Affinity Chromatography 

ii. Ion exhange Chromatography 
• •• 
Ill. 

• 
lV. 

Thin layer Chromatography 

Paper Chromatography 

[5] 

[12] 

b) What are the principal advantages and principal limitations of each of the detectors? 

i. Thermal conductivity 
•• 
II. Flame ionization 

6. a) i. Describe the differences between thin layer chromatography and paper 

chromatography. 

i i. What is the aim of derivatization in GC? 

[8] 

[6] 

(4] 

b) Which ionization techniques would you prefer for the analysis of the following organic 

coumpounds. 

i. Anthracene 

i i. A large protein 

Give reasons. [ 1 0] 

END OF PAPER 
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