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QUESTION ONE
a. Identify whether the following statements are true or false, For each answer, give
areason why
) Standard deviation is used to describe the accuracy of a method.

(i)  In chromatography, fronting and tailing affect peak resolution.
(ili)  The efficiency of solvent extraction (liquid-liquid) depends on K.

(iv)  Carrier gas flow rate does not affect the resolution of peaks in GC

analysis.
[4%4 Marks]
b. In point form, outline the process multiple batch extraction using solvent
extraction/ liquid-liquid extraction. [5 Marks]
c. In chromatography, what is meant by retention factor? [4 Marks]
QUESTION TWO

a. Two TLC plates mounted with the same sample were developed using two
different solvents. On TLC plate 1, no separation was seen up to the solvent front
(all components were on the origin) while on TLC plate 2, all components were
separated. Give reasons why;

(i) There is no separation in TLC plate 1. [3 Marks]
(i) The solvent used to develop TLC plate 1 is assumed to be very polar.
[S Marks]
(iii) The solvent used to develop TLC plate 2 has ideal elution strength.
[3 Marks}
b. For the given terms/phrases below, match each term to the relevant type of

detector.

(i) Heated filament

(ii)  Beta emitter

(iii)  Reduction of current

(iv)  Comparison of thermal conductivities

v) Electrophilic functional groups
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(vi}  Hydrogen/ air flame
(vii) Impact ionization

[2 x 7 Marks]

QUESTION THREE
a. What is ‘column efficiency’ in gas chromatography? [5 Marks]

b. How is column efficiency influenced by the following factors? (Use appropriate

equations where necessary)

0] ‘loading’ of the column,

(it) N (number of theoretical plates) and

(iii)  H (height of plate)? What other factors influence it? [12 Marks]j

. In a chromatographic analysis of a mixture of chlorinated pesticides, in which a
1.50 m long column was used, a peak with retention time t;, of 8.68 min and a

baseline width of 0.66 min, was identified as dieldrin.

) Calculate N and H for this column [ 4 Marks]
(i)  Determine the capacity factor for dieldrin if the dead time, t,, for the
column is 0.30 Min. [4 Marks]
QUESTION FOUR

a. Explain what is an internal standard and how does it improve the precision of an

instrumental measurement. [8 Marks]

b. Discuss the advantages of microwave acid digestion over wet digestion.

[S Marks]
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¢. The gravimetric analysis of a Nickel compound was developed and compared to a
spectrophotometric method. The w/w percentage of Nickel in the compound was

reported in table 1.

Table 1: Analysis results from two methods

Gravimetric analysis (w/w%) Spectrophotometric analysis (w/w%)
20.10 18.89
20.50 19.20
18.65 19.00
19.25 19.70
19.40 19.40
19.90

(i) Is there significant difference between the standard deviations of the two

methods? [6 Marks]

(ii) In each data set, are there outliers? Use the appropriate statistical test to reject

data points. [6 Marks]

QUESTION FIVE
a. The distribution constant of analyte X between n-Hexane and water is 8.9.
Calculate the concentration of of X remaining in the aqueous phase after 50.0 mL

of 0.200 M X is treated by extraction with three 20 mL portions of n-Hexane.

[12 Marks]
b. What is meant by the term “sample matrix effect”? How can this effect be
corrected? [6 Marks]
¢. Draw a representative diagram of a typical GC instrument. [7 Marks]
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Tabulated values for the Q-test

Tatlle 3.2 |
Values of F at the 95% Confidence Level
n=2 3 4 , 5 6 7 8 9 10 15 20 30
w=2 19.0 19.2 192 193 1.3 194 194 19.4 194 194 194 19.5
3 955 9.2% 9.12 9.01 2.94 8.89 8.85 8.81 8.79 8.70 B.66 2.62
4, 6.94 6.59 6,39 6.26 §.18 6.09 6.04 6.00 5.96 5.86 5.8C 5,75
5 5,79 541 5.19 505 4.95 4.88 4,82 4.7 414 462 4.56 4,50
<] 5.14 4,76 4,53 439 4.28 4.71 4.15 4.10 4.06 194 387 3.81
7 4.74 34.35 412 397 3,87 179 3.73 368 3.64 3.51 344 3.38
U8 a46 407 384 360 358 350 344 339 335 3220 %S 308
9 4.26 . 3.86 3.63 348 - 337 T 3A 323 3.18 3,14 301 - Tho4 - 2.86
10 410 3,71 3.48 3.33 3.22 3.14 3.07 302 29% . 2.8% 277 2710
15 3.68 3.20 3.06 2.90 279 271 2.64 2.59 - 2.54 2.40 .2.33 2.25

3.49 3.10 2.87 271 2.60 2.51 245 239 235 2.20 2.12 204
332 292 2.69 253 242 2.33 227 221 2,16 2,01 1.93 1.84
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General data and fundamental constants

Quantity

Speed of light
Elementary charge
Faraday constant
Boltzmann constant
Gas constant

Planck constant

Avogadro constant
Atomic mass unit
Mass '
electron
proton
neufron
Vacuum permittivity

Vacuum permeability

Magneton

Bohr

nuclear.

g value
Bohr radius
Fine-structure constant
Rydberg constant '
Standard acceleration
of free fall
Gravitational constant .

Conversion factors

1 cal
leV

Prefixes £ P

femto pice pano
0% 10"

Symbol

pg = eNf2m,

oy =MV,
8e

a,= 4:ts,,fllm,ef‘

ot = pe’e/2h

R.=meY/8h’ce ?

E
G

4,184 joules (J) lerg
1.6022X 10M7J

nop

107 10¢

1 eV/molecule

micro milli

Yalue

2.997924 58 X 10* m s”
1.602177X107C

0.6485 X 10* C mot!
138066 X 102 IK!

8.314 51 JX' mo!™

8.205 78 X 10 dm® atm K mol”
6.2364 X 10 L Torr X! mo!™
662608 X 10M s

1.054 57 X-10M% T s

6.022 14 X 10° mot"

1.660 54 X 107 Kg

910939 X 10 Kg
1.672 62 X 10 Kg
1.674 93 X 107 Kg
8.85419X 1021 C o’
111265 X 10" ! CP m?
AxX 10714 CP*m”?
4rX 10T

9.274 02 X 10¥ )y T

505079 X107 1T
200232

5291 77X 10" m
"7.297 35 X 107

1.097 37 X 1¢' m™*

9.806 65 m s>
6.67259 X 10" Nm? Kg?

= 1X1073
96 485 k¥ mot”

c d Xk M G
centi deci Lkilo mega giga
10 19t 100 108 10
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