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QUESTION ONE
a. What are the functions of slits found in monochromator units in a spectroscopy
instrument? [4 marks]
b. Why are high resclution monochromators found in ICP atomic emission than in
flame atomic absorption? [3 Marks]
¢. Evaluate the missing quantities in the table below. Where needed, use 166 g/mol

for the molar mass of the analyte.

Concentration ¢
A %T a(cm'ppm™) | b(cm)

M ppm

(i) 44.9 0.0258 (i) 1.35x 107 (iii)

(iv) 39.6 0.0912 ") (vi) 1.76

[3 x 6 Marks]
QUESTION TWO
a. Define the following terms.

D A

(ii)  Chromophore

(iii)  Bernoulli effect

(iv) Plasma

(v)  Natural broadening of spectral lines

(vi)  Stray radiation

(vii)  Electronic transitions

(viii) Matrix effect

(ix) Blank [2 X9 Marks]
b. Explain how self absorption can result in non-linearity of flame atomic emission

spectrometry and why self absorption is not a problem for ICP systems.

[7 Marks}
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QUESTION THREE

a.

What is the difference between atomic emission and atomic absorption
instrument’s operation principles? [6 Marks]
What would the following affect the sensitivity of a flame atomic absorption
spectrophotometer;

@) Low acetylene pressure

(ii)  Partial nebulization of sample

[2 x 4 Marks]
c. What are the functions of acetylene and oxidant gases pumped through the
nebulization unit of a FAAS? [6 Marks]
d. What is the function of the chopper in a single and double beam AAS instrument?
[3 marks]
QUESTION FOUR
a. How would the widening of slit widths affect an instrument’s resolution and
sensitivity? [6 Marks}
b. What are the implications of having a signal to noise ratio of 4 for a given signal?
[6 Marks]
¢. Spectrophotometric analysis of two analytes, an analyte that partially ionizes and

a highly concentrated analyte, may cause deviation from Beer’s law. Classify

these deviations and suggest corrective measures for each. [8 Marks]
d. For which spectral regions are diffraction gratings ideal monochromators? Give
reasons for your answer. " [5 Marks]
QUESTION FIVE

Would higher analyte concentrations lead to collisional broadening of spectral
lines? Explain why. [5 Marks]
Explain why atomization efficiency in ICP systems is quite high when compared

to flame systems? ~ [ 4 Marks}

Page 3 of 4



EHS224 MAIN EXAMINATION PAPER 2018 MAY

Draw and label a schematic diagram of a hollow cathode lamp. [6 Marks]

. Why is atomic emission more sensitive to flame instability than atomic

absorption? [S Marks]

. Give reasons why 2,3 dichlorophenol and 2,4 dichlorophenol have different Ayax?
[5 Marks]
[Total: 25 marks]
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' General data and fundamental constants

Quantity * Symbol Value
Speed of light e 2997924 58 X 10°m s
Elementary charge e 1.602 177X 10™C
Faraday constant . F=N,e 9.6485 X 10' C ol
Boltzmann constant k 1,380 66 X 10* K
Gas constant R=N,k 2.314 51 TX* mol?
" 8.205 78 ¥ 102 dm® atm X* mol*
: 62364 X 10L Torr K mol”
Plancl constant : h 6.62608X10MJs
h=h2r 1.054 57 X110} s
Avogadro constant N, 6.02214 X 10* mol"
Atomic mass unit u 1.660 54 X 107 Kg
Masg . :
electron m, 9.10939X 10" Kg
profon m, 1.672 62X 10¥ Kg
neutron . m, 1.674 93 X 10 Kg
- Vacuum permittivity g, = L', 8.854 19X 102 M C* e
4ne, T Ln265X 100 Cm?
Vacuum permeability B, AmX 1078 C¥m?
- 4 X 10705 o'
Magneton _ '
Bohr g = el/2m, 9274 02X 10#1 T
nuclear = elV2m, 505079 X 107 I T
: g value Ee ~ 2,00232
Bohr radius 8, = 4re/m o’ 529177X10M"m
Fine-structure constant o= pefe/Zh "7.29735X10°
Rydberg constant R.=me"/Bh%e?  1.09737X10°m
Standard acceleration
of free fall g $.806 65 ms* -
Gravitational constant ‘G 6.672 59 X 10" Nm* Kg*
Conversion factors
lcal =  4.1843joules()) lerg - 1X1073
leyV = 1.6022X 10¥ 7 1 eV/molecule - = 96 485 XJ mol?

Prefixes ¢ p n #  m- © d kx M G

ferato pico np#no micro mill centi deci klo nmega giga
o 10 10* 10t 10° 10t 10t 10 100 10’

rarnes
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