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ABSTRACT,

The interference effects caused by a number of matrices
including compounds such as NaCl, HCl, KBr, rwmj, HEPOQ, H2SO4 on
Cu, Pb, Cd and Al atomic absorption signals when the elemente are
atomized from three non-flame sraphite atomizers (furnace, cup and
rod) are studied over several concentration rangec. Invectisations
show that most of the interferences found occur in the vapour phase.
A comprehensive literature survey has been done and from this survey
and the experimental work carried out, discussions are presented on
the postulated mechanisms of interference. Two m2in theories are
given for the vapour phase interference,
i) entrapment of the atom in the matrix particle forming
in the wvapour,
ii) rapid molecular condensation in the vapour phase,
Several degrees of interference (both enhancement and depression)
were obtained for the dif'ferent chemical and atomization systems used.
Attempts were made at rationalizing the degree and type of interference
in terms of the postulated models., Supporting evidence flor the atom
entrapment theory was gained from an investigation of the nature of
the non-atomic absorption peak obtained mainly when alkali halides
are present in the sample. Evidence is produced showing that the
absorption spectra obtained from alkali halides here and by other

workers are charge-transfer spectra,



iii,

An investigation into the use of & grephite ztomizer for
zinc analysis in bovine serum is presented and compared to

determinations using fleme atomic absorption on the same samples,



TABLE . OF CONTENTS,

ACKNOVIL.EDGEMENTS ceen

ABSTRACT vas

TABLE OF CONTENTS ves

LIST

I,

II.

0 PIGURES see

OHTRODUCTION

1. General Introduction
a) Historical
b) Instrumentation

¢) Theoretical

2, Development of Flameless A.A.S,

3, Interferences in A A.S,
a) Interferences in Flame Absorption Cells,
b) Interferences in Flameless Ltomizers,

4, Objects of the present work.

EXPERIMENTAL PROCEDURES AND APPARATUS

1. Instrumentation
a) Atomic absorption
b) Flame Photometry
c) Electrochemistry
2, Electrode Types
a) Rod
b) Tube Furnace

c) Cup

LN

LN

LN ]

He

e
|

vii

[p%]

o v m W

38

L0
40

L3
L3
L3

iv



11X,

TABLE OF CONTENTS.

3. Lnalytical Reagents, P P
L, Experimental Procedure i —
5. Recording and Treatment of Data, )
RESULTS AND DISCUSSION,
1. Synthetic Solutions,
i) Copper voe Saom
A, Results. iiece e
a. Effect of some Alkali Halides on Copper
b. Effect of Added Anions on Copper .
¢. Combined eff'ect of INaCl and H5104
on Cu absorption signals using the
three electrodes ene see
d. Double Cavity Interflerence Experiments
B. Discussion. o cee
ii) Lead e —
A, Results, saie vee
a. Effect of added acids (2m) on Pb signels
b. Effect of NaCl and HBPOL' —_—
c. Double Cavity Interflerence Experiments.
B, Discussion, cee eee
iii) Cadmium, co s
A, Results coe o904
Effects of H3P04 and MaCl on Cd signals
P, Discussion, coe ive

L

LA ]

LN ]

L5
L6

48

48
49

53

53
56
58
66
66
67
67
69

7
73

[&;
73
5



TABIE OF

CONTENTS ,

iv) Aluminium,

A, Results,

PO
LR ] ?6

Effect of NeCl and H_PO, on A1 absorption sigmls. 76

B. Discussion,

J

LR

LRI

. e 79

v) Analysis of Nesidual Elements on the rod after ashirg. 80

A, Results.,
ITaCl

CuCl2

PbC1,

=

ﬁ.lCl3

P, Discussion.

vi) Investigation of the Nature of the non-ztonmic

absorption pezk.

A. Results,

B, Discussion,

A. Results
E. Discussion.
IVv. CONCLUSIONS,
REFERENCES

APPENDIX I

LA ]

LA

2. Real Solutions.

LA N J

80
ese 83
ees 83
ees 83
eee 84
eee &4
eee 86
evs 87
cee 93
eee 97
eee 97
cee 99
ess 100
eee 102

e 109

vi,



LIST OF FIGURES,

¥Ig. IX. 1s View of the workhead of the Varian Techtron

Carbon Rod Atomizer llodel CRA 63 i P.p. 11 /42
P16, II. 2a. Sketcli of the rod atomizer, d e p.p. 43/Lk
FIG, II. 2b. Sketch of the furnace atomizer. i P.pe  L3/4k
Fie, II. 2c. Sketch of the cup atomizer, e PePe 43/Lk
FIG, III. 1-1. Ashing voltage determimation curve ... PePe 49/50
FIG, III. 1-2 Series of snalytical curves of Cu at

various atomize voltages p— pepe 49/60

rIG, III. 1-3. The eff'ect ol various anions and
corresponding cations 1,000 ppm
concentration on copper analytical
curves on the CRA. see Pepe 50/51

Fig., III. 1-4. Effect of NaCl and KBr on Cu (2.5 ppn)
on the rod, furnace and cup. see PeDe  50/51

Fig. III. 1-5. Peak profiles of copper
Swa p.p. 51/52

Fig, III, 1-5a. "The effect of H3P04 on Cu on the rod
and furnace, - DeDe 54/55

Fig, III, 1-6b. The combined effecti of H PO, and NaCl
on Cu signals on the furgacé, cup and rod, 2.p. 54/55

Fig., III, 1-7a, The effect of interferents on Cu signals
using separate cavities in the rod. ... p.p. 57/58

Fig, III. 1-7b. The effect of interferents on Cu siziwls
when mixing of the two species is for a
. limited tinme, ae p.P. 57/58

Fig, ITI, 1=7c. The effect of interferents on Cu signals
using separzte cavities in the furnace .. p.p. 57/58



Lead,

PIGs TIIL.
FPIG, III.
PG, III.
¥ig, IEL
Fig, IiI.
Cadmium,
Fig, III,
Pig, III.
Fig., III,

Residual Analyses.

Fig.
Fig.,

Fig.

11T,
1XT,

3 15 1%

Non-atomic

=114

1=413,

1-14a,
1-14D.

1"1}4-3-

LIST OF FIGURES,

Analytical curves of Pb in H,0 at seversl
atomization vollages on the "rod, o

Analyticzl curves of Pb in 2i HNO3 at
several atomization volilages on
tae I'Dd. cow

Analyticel curves of Pb at low
concentrations in 2M HC1l and Hfo.
obtained with the furnzce 4 i cee

Double cavity experinents with
with Fb in the furnace znd .on the

rod, o veas
Peak profiles for Pb, s o6 TS
Ashing voltage curve for Cd, ees ces

Effect of MaCl and H.PO, on Cd, absorption
siznals with ihe furfiacé, rod ard cup.

Peck profiles for Cd. s

Standard curve for C1 analysis. i
Cation grephs for the Na, Cu, Fb znd Al, ...

Cl™ residues from CuCl,, PbCl,, A1C1,,
NaCl. i LN ]

Absorption Peak,

Fig.

Fig.

Fig,

Fig.

1 48

III,

Wi 17

E 1 5 8

1—17bc

NaCl . ashing voltage and time
determination curves, sed

~ The molecular absorption peaks of KBr and

NaCl as a function of concentration. P

ITaCl molecular absorption wavelength
dependence curve using the furnace, cup
and rod atomizers, coe

EBr molecular absorption wavelength
dependence curve using the furnace, cup
end rod ztomizers, ces

PePe

DePoe

_[JoPo

PePe

e P

p. p-

p-p.

Pe p-

P.P.

PePe

PePe

viii,

66/67

66/67

67/68

69/70
n/72

/75

/75
75/76

82/83
82/83

82/83

87/88

88/89

89/90

89/90



Fig. IIT. 3-48.
F:‘L{;' III. 1-201
Zinc Analysis,

Fig., IIl. 2-1e.
Fig., III 2-4tb.

LIST OF FIGURES.

Comperison of NaCl molecular absorption
wavelength dependerce curve obtained in
this worl with that obtzined by
Koirtyohann and Pickett and [Uller, sidie

Comparison of KBr molecular absorption
wavelength dependence curve obtained in
this work with that obtzined by
Foirtyohann and Pickett and luller, coe

Wavelength dependence curve of' the
'scettered' radiatien cuused by the
atomization of' a 10,C00 ppm llaCl solution..

Analytical curve of zinc on carbon rod
atomizer, P

Anolytical curve of zinc by flame
ctomic absorption. Ve

PeDe

PeDe

Pele

DeDs

91/92

N/92

93/9%

97/98

97/98





