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ABSTRACT

Kinetics of photochemical and thermal decomposition of
zinc azide and zinc hydroxy azide have been studied. Photode~-
composition of the two azides of zine under a high-pressure
ultra-violet lamp has been studied as a function of intensity,
wavelength and temperature. The pressufe-time data of photolysis
obey & parabolic rate equation and the rate is a linear function
of intensity. Detailed mechanisms embracing the observed inten-
sity-and time~dependence of the rate of photolysis have been
presented. Prolonged photolysis of the compounds extending upto
several hours at constant temperature and intensity has been
studied to understand the details of time-éependence of the rate,
The use of cut-off filters has been made to mark out the regions
of wavelengths effective in photolysing zinc azides, The photo-
lysis rate of the aged samples is found to be lower than that of
the fresh samples. ilechanism of photodecomposition of the fwo
azides is essentially the same and differences in rates are con-
sistent with the difference in the diffuse reflectance speetra

and the expected differences in surface areas of the two.

The thermal decomposition of zinc azide and its basic form
has been investigated at severalAtemperatures with a view to find-
ing primarily the mode of decomposition in relation to the estab-
lished topochemical iodels of solid~-state decomposition reactions.
The kinetics of thermal decomposition of fresh samples of both

the azides are governed by instantaneous nucleation leading to



the unimolecular decay law followed by the contracting volume
law at higher degrees of decomposition. The effect of pre- ‘
treatment viz. prolonged ageing, pre-heating and pre-irradiation
(vith yv-rays) on subseguent thermal decomposition of the samples

have been ezhaustively étudied.



CERTIFICATE
ACKNOWLEDGEMEIITS
ABSTRACT

LIST OF FIGURES

CONTENTS

CHAPTER I INTRODUCTION

The Surfacc reaction
Decompositioﬁ mechanisms

' Sensitivity of azides

Parlier studies on azides of gzine

L ]
PO RN

.
[§

]
)
’
)

[ g
-+

.

Scope of the present work

CHAPTER II  EXPERIMENTAL

2.1 Materials and methods

2+2 HWon-stoichiometry of zinc azide

2.3 Photolysis of zinc azides

2.3a Actinometry of the source of light
2.4 Thermal decomposition of zinc azides
2.4a Pre~irradiated and preheated samples
2.5 Spectra of zinc azides

2.6 Age of the samples

CHAPTER III PHOTODECOMPOSITION OF NORMAL ZINC AZIDE

3.1 Discussion of time~dependence of
photolysis rate

3.2 Intensity-dependence of photolytic
rate

Photoljsis through filfers
Prolonged photolysis of zinc azide

Photolysis of the aged samples of
zine azide

Quantum yie;d

w W ww
- L ]
o VU W

Pagé

iii
iv
Vi-x

1k
18
20
23
26
26
27
29
32
40
L2
43
L3

51

55

59
61

6L
65



Page

CHAPTER IV  PHOTODECOMPOSITION OF ZINC HYDROXY AZIDE 85
4.1 About zinc hydroxy azide 85
4.2 Results of photodecomposition of
zine hydroxy azide ‘ 87
4.3 Discussion of the results 90
L4 Quentum yicld 95
CHAPTER V THERMAL DECCHPOSITION OF NCRMAL ZINC AZIDE 118
5«1 Discussion of the results 121
5.2 Effect of ageing 124
5.3 Thermel decomposition of the
pre-irradiated zinc azide 131
5.t Effect of pre-heating on thermal ,
decomposition of zinc azide 137

CHAPTER VvI ~ THERMAL DECOMPOSITION OF ZINC HYDROXY AZIDE 173

Discussion of the results 175

Thermal decomposition of pre-irradiated

zine hydroxy azide 179
SUMMARY . . 204
REFERENCES , .. .. 208
APPENDIX .o .e 216-230

Bio-DATA 23



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7

