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Question 1(25 marks)
(@)  What is an internal standard? {1}

(b)  Describe the graphical method of the standard addition method in AAS/FES
during quantitative elemental analysis. Give one unique advantage of this
method. (7]

{c) Why is an internal standard most appropriate for quantitative analysis when
unavoidable losses of analytes are expected during sample preparation?
(2]

(¢)  Aliquots of the standard solution of an element X were mixed with an unknown
sample containing X for AAS analysis. The standard solution contained 1.00mg
of X per liter. The following absorbance readings were obtained:

Vol. of Unknown Vol. of standard Total Volume (mL) Absorbance
_(ml) (mL)
10.00 0 100.00 0.163
10.00 1.00 100.00 0.240
10.00 2.00 100.00 0.319
10.00 3.00 100.00 0.402
10.00 4.00 100.00 0.478

(i)  Calculate the concentration (in mg/L) of added standard to each

solution. (5]
(ii)  Using graphical method, determine the concentration of X in the

unknown. . [10}
Question 2(25 marks)
a) What is solvent extraction? . [

b) Define K (the distribution coefficient) and D (the distribution ratio). State any
difference/s between them. 4]

c) Briefly describe the procedure for the extraction of a solute contained in a 50.0mL
aqueous phase using 100.0mL carbon tetrachloride [7]

d) Using an appropriate expression. identify the factors that influence the
: distribution ratio (D) of an acid that is monomeric in both aqueous and organic
phases and whose anion does not penetrate the organic layer.” [4]




e) i) Ninety percent of a certain solute is extracted when equal volumes of
aqueous and organic phases are used. What will be the percent extracted if
the volume of the organic phase is doubled? [6]
ii) If, instead of doubling the volume of the organic phase, the extraction is
carried out twice using the same volume of the organic phase, which of the
two procedure would you prefer and why? {3}
Question 3(25 marks)
a) Define the following chromatographic terms:
i) Retention, time tg
i) Retention volume, Vg 2]

b) Using an illustrative choromatogram, discuss how chrornatographic methods can
be employed for both quantitative and qualitative analysis of a sample.  [7]
Draw and label the schematic diagram of a ‘Gas Chromatograph’ (GC)  [4]

d) For the GC, discuss :

1) The main features of a packed column. [4]

i) The function and the ideal properties of the solid support for the column. [4]

iii) The function and the idea! properties of the liquid phase for the column. [4]
| ’

Question 4(25 marks)

a) In gas chromaiog;apﬁy (GC) what is column efficiency? How is its value affected
by N, the number of theoretical plates, and H, the plate height? What
other factors affect it? [3]

b) What is temperature programming in GC? Use a graphical illustration to show
how it affects the resolution, R the retention time, t; and the number of solutes
eluted during a GC analysis. What are its advantages over the isothermal
procedure? [11]

c) Give five general applications of ‘Gas Chromatographic analysis’. Give four

examples of an industries and laboratories in Swaziland where this method is
being used on routine basis. 9]



Question 5(25 marks)

a)

b)

Distinguish between ‘Thin Layer Chromatography’ (TLC) and ‘Paper
Chromatography’ from the following points of view:

i) the nature of the phase.

ii) the nature of the stationary phase

iii) resolution and sensitivity. 6]

Define Ry value, with regards to qualitative analysis in planar chromatography.
[2]

For the analysis of a polar substance using the TLC method, give a brief
procedure for the:
i) TLC plate preparation (8]
ii} Identification of the separated components on the TLC plate. [9]



Quantizy

Speed of lightt

Elementary———-

charge

Faraday
constant

Boltzrmann
canstant

Gas constant

Planck canstant

Avogadro
constant

Atomic mass
unit

Mass of
electron

proton
nautron

Vacuum

- .. permeabiiityf

Yacuum

. permittivity

Bohr magneton

Muclear -
magneton

Electron g
value

Qoar radius

Rydberg
constant

Fine struciure
consiant

Gravitational
constant

‘Standard *

acceleratian
of free fallt

£

e e ——

Symbal

c

F=eN,
k

R=kN,

fo= 1/c%uq
dxe,
ug =efi/2m,

Uy = Eﬁ'/2m=
G

an =4me, A% mt
Ru=m,2'/8h &

o= use’c/2h
G

g ..

i P F4 m
femto  pice nanc micro  milli
1078 10T 1e7r 1t 107t

Value senaral data and
2.98792438% 10° m s~ ~ fundamental
: 1=t g T --—tanstants-

TTUITeG2Y

167262 % 10" kg
"1.674 93 % 107% kg
Arx1077Ys2CTimY

2.00232

8.6485 x 10* C mol™!
138066 %X 10" B 1 K™'

8.31451 J K™ mal™!
8.20578 x 16°1

‘ dm? atm K™ mel™
62.384 LTorr K™ mal™""
8.62608%x 107> J 5
1.05457 X 10" S5
6.022 14 x 10** mat™!

1.68084 x 107 kg

8.10839%x 107 kg

4 x 1077 T2 M0

8.858419% 107" 't m! |
REEEEPELECIE R
9.27402x 107 0T

5.08079 %10~ 75T

523177 x 10" " m
1.087 37 x 108 em ™

7.29735x 1073

6.67253 x 107" N mZkg=?

9.80665m.s"%

.t Exact (dafined) values

c d k M G Prefixes
centi deci %ila mega giga
107 1e™' 10 1¢®

M SE




2fi|-fjy 1523U0] A YA acdojost ayy fo Loquinu SSDUW AYF S

awoiput ()

SLNTAITI 40 AIEV.L DIAOIAd

i

€01 701 101 001 gj 86 L6 96 6 6 €6 Q\J 16 06
1] oN | P | wa | ST 1D g | w) j wy | ond dN n vd RS .
o) | (65 | (852} | (15D (zer) | Gs) | o | (vtd (cpr) | (p7) | SOLET | EOBET § VO'IET | VOTEL $IIAG IPIUTPIY 4
1L oL 69 89 L9 99 §9 ¥9 €9 |, 19 19 09 65 8¢
i | qA w g, 1y o[f Ad qL PO ny | w§ ul | PN i3 | 3D SOLIIG APLUBJUT
tevel | voreet | o801 | 9T L9l | £6v91 | 057291 coget | szst | o1t | ocost | GGwl) | pTbyl | 16°0v1 | EIORE
oLl 601 801 401 901 sof | wvol 68 g3 L8
unpy | aun | oupny { sufy | Ul vH n IVaw | T &9 L
(ro) | (997) | (s90) | (29m) | (£90) (zoz) | (o) | (tzg) | £092C | EiG
o8 58 ¥8 £8 28 18 08 6L 8L LL 94 CL L €L L LS 9§ 19
uy 3V od 191 qd | 1L 311 | ny B 1] sO Y M vl | JH O e | VO §) 9
) | 1o | (60 | se'goz | TLOTZ | 8EVOC 65007 | L6961 | 8arsel | zzzer | z06l | 1T981 | S8ERT | S6 08 6Lt | 1678€1 | €oLCl | 167TEd B
TS £ s IS 0$ 6 gb Lb oy Sp b [ b T3 or 6f 8¢ L£
ax I 3L | as | uS up | pd | By | Pd | WY | ™I AL oW | GN | Z A EINE A H 5
oz 1€1 | oeozi | oorzzy | setzt | iLsll | e8bll zI) | L8201 ) Tr901 | 167201 107101 | L0686 | p6S6 | 90676 | ¥TT16 | 90688 | T9'LE | BOP'SB
9¢ <t pe £€ € i€ 0c | 6C 3z L7 97 5T VT £z fa4 Iz 07 6l
n | 14 28 sy 19 en | UZ n) IN 0D 21 ui | 1D A LL 25 LD )| 4
Ny'cs FOG 6L 96'8L To'PL 19 ZL £TL6Y .om.wcL opgEY 69°8¢ £66°8S .| LPRGS | BEOPS 9667 1S | THO'0S 88°Lb 056 ph | L0000 | 86076L
31 Li 9] Sl ¥ £l , i I
1y D S d N v SINTAATI NOLLISNVIL FIA EN ¢
are6E | copse | 90Te | pLEOE | 980°8T | TBOIT COCPT | 066'TT
ol 6 8 L 9 ¢ o] oNMwoy b c
9N A O N J — [oqui4s og 17 (4
031°0z | 86681 | 66671 | Loowl | 1102l | 118701 - SSEW HIWO}Y 7106 | 1k69 ]
'z . {
Al fi !
L0 o . L . o o $O0']
itk | ViR T VIR [ CVA [ VAL | vin | il gilA MIA | WA | uA | uAr | ouii | VH vl [lsdoned
81 L1 9] ] bl €1 4 1 ofr | 6 | 8 L 9 5 b £ z _
‘ SINOUHD .




