CHU 3129/CHE 5129 INSTRUMENTAL ML‘THODS IN CHEMICAL
ANALYSIS

Duration: One and half hours _ .
Date and time: 28™ February, 2011 from 4.00 p.m. to 5.30 p.m.
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Instructions to students

Answer all questions in the spaces given. Additional sheets will not be marked.

. The absorbance of a 2.0 x 10 M K,Cr;07 solution and the blank solution were 0.314
and 0.104 respectively in a 1.00 cm cell at 460 nm. (all the dnswers should be given
to the correct number of significant figures.) ‘

(a) Why do you think the absorbance was measured at 460 nm?

(b) What is the molar absorptivity coefficient value at 460 nm?

(e) Calculate the percentage of transmittance.



@ -

(e)

o

(g)

~(h)

Draw and label a schematic diagram of the instrument used in this aﬁalysis.

Give three major differences of this instrument compared to the Atomic
Absorption Spectrophotometer.

Give two advantages of this method compared to classical methods.

Why a blank solution has been used?

What do you mean by the chemical deviation of abéorption spectroscopy?

(5 0 marks)

2. Explain the following terms in brief.

(2)

Base peak in Mass Spectroscopy.



(b) Sensitivity of an instrument.

(c) Rayleigh scattering in Raman Spectroscopy.
(d} Singlet excited state.
(¢)  Phosphorescence
(25 marks)
3. (a) Why chemical ionization is more advantageous compared to Electron

impact in Mass Spectroscopy?

(b) ‘Give two differences in the instrumentation of IR sPectrophotometer and
UV/ Visible Spectrophotometer.



(c) - What can you say about the light absorbing properties of the titrant,
analyte and the product which resulted the titration curve given below?

A
A
Volume of the titrant
Titrant —
Analyte~
Product-
(dy Give two advantages of photometric titrations over volumetric titrations.

(25 marks)
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(01) (a VoIt may be the J\. at whlch the absorbance is maxinfivim ( or }\. max) ‘
or A at which a sxgmﬁcant ebsorbance could be obtamed w1thcut any -
in erference '

(b) | A,.terrect‘? s = -"sf-'f'A."me‘e&ﬁiéa.;‘.' v
. L 0314 -0
0210 .E x 20x10 mol drn - x 100 cm
S_' _ .=': : '~105dm mol™ cm™ i
. iR L0 xlO'orlixlO dm? moﬁcm
' {Thex sisa ruIe in malhematms as-Tollows: Th the case:where the first decxmal
point is 0.5:;and the number leftt0.0.5 is odd , one numbér will be added to
 the number left to 0.5.(eg: 21.5=22). Ifthe nurnber left to 0.5 is even, one”
will nat be added (eg 10 5 = 10) ’Ihercfore 10 X 101 was also accepted as
- the answer) R 3 ; .

(€) A=log X o T=l—| Therefore, : A=log— S
'T “0616 T ‘—616"/

[

I

(d) Flg 33 echokI

o (e)_;_"

UV/ Vlslble O TAAS
1 The hght source is e:ther the Hollow cathode Iemp
deuterium or tungsten lamp
2. A monochromator between. the Not requu:ed
-saurceand the sample is reqmred : :
3. The sample is ina cell.. Sample is nebuhzed te the ﬂame

4,-An energy source llkeaﬂame is | An energy source like a ﬂame is | L

{ not required. - required to form atoms. R e e
3, A chopper is not reqmred | Achopper is requxr_ed SRR TRty .
6. A nebuhzer is not reqmred | A nebulizer is required, . oo T

(f) Advantagés- '

1. More sensitive, : 2. Mlmmum detectlon 11m1t is Icw

3. More accurate, 4, More précised, . R e

5. Less time consuming. 6. Sample amount is less

7. Dperation is easy,



- 02

(g) A blank is use: d to ehmmate the err ors rntlodueed by the reagents added te : _ : . .
thesarnple SRR TS L G tion RSN Ui

(h) At hlgh concentralions, the absorbmg moIeeuIes react w:th each other or

dissociate. Tl erefure, Beer — Lambert law w1il be no Ionger obeyed Thls
situation is C:”Ed ,hemleai dewatlon ALY s A

b .

(a) Base peak - Th peak which shows the highest relative aBUndance.
DR ~ whichis resulted by the most abundant fragment in mass.-
R ;spectroscopy '

"(b)'Sens'itiV.ity- " The difference in s1gnal or the response resu}ted by a umt

difii erence in the amount of analyte,

' '(c) Raylelgh Scattering & The scattéred Ilght havmg the same frequency as the

. (3) PheSpnere_seea_ee - :Energy reledsed-as a resuIt ef relaxatlon ef’ o

03,

.. the fragmentztion. Theref'ete, the poss1b1]1ty of observmg the moleculal

"(b)-

2. Measurements near the end pemt are not reqmred

~ incident Ilght :

(d) Slnglet exmted sta &=~ When'an electron of a ﬁ]ied orbltal of a moiecu[e in
ot as oo the ground staté occupies an empty orbital in.the = oo
-excited state w1thout changmg rts spm ‘asa |esult of‘ SRITE
absorbing energy; : : T

molecule from the tr 1p|et exmted state to the smgtet F i
ground state o : SRR

(a) In chemlcal icniza: ion, the moleeule is remzed w1thout collldlng WIth a. . o
- fast moving electron. The amount of energy transferred is less minimizing,

ion peak is htgh

IR SPECUO‘COIJ} o UVN isible spectr esco"py St
| L. Source of radl.ttlen Nernst glowers/ Tungsten Ié hydrogen lamp-/o | -
' g]obars/ metal wires e i

3. Cell is mede out of- inor game salts . [ Glass'or'quartz -
3. Energy trclnsducers are . AR A R
-heat sensn: Ve T e o ] ight sensitive 0

() Tltrant non abserbmg T
Analyte — absorbing -7
Preduet;-norfabso’rbiﬁ'g:

@ The end poln is lmcated by the mtersectlon of two stralght lmes
Therefore,
1. Accuracy is hi zhv

3. High sensitivity, . -7 3 o

4, High reproduc bilit/



