












































(12)

Cr 5 Q‘J where W = vibrationsl frecueney
. L)
of the crystal, andN = vibrational frecusney of

djacent to a vacant site (29).
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Lot r@?: number of Schottky defeects a2t eguilibriun,

and suppose that in jumping from a lsttice-poknt into

the defect a potential barrier Es iz surmounted. The
Jjump frecuency ¥ is given by: :

kI £¥ - Es
V=8 h T e KT

o® _ portition function of the ion in its transition state
o _ " n " " " " " pormal v
3 - Symmetry fzctor, since there are 8§ sguivalent
energy barriers round the defect.
!
-1+ ¢ =~ N

) R

When an electrostatic field of intensity F is

applied the net jump freguency in the direction of the

a = distance between two suceessiye eguilibrium

positions of the saddle-point.
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not ~deaquately represant the

simplest form doe
axnerinentsl rasults. It 12 assums

raduced st = sonstant rote, ond grow in ﬁha form of
onaz-dimensional chains. It 1s forther sssumed that
the chainsg may branch.
If B = numher of nueclei nroduced in time t
dn - B 4+ kn
ot
log n = kt ¢ log g
since Q% is pronortionsl to n
log 72 = Kt % Constant
or n;:_CQ.EE
Th2 theory has been extended by Prout and Tompkins
(38 ), who made allowanee for interference between the

chains as resction procesded,

€. Interferipe-Chain Thaory (3€)
los /o
& -B = kt 4 Constant

The rate o! increase ol potentially-reactive

3

probability of branching

»

number of molecules at time ¢

be
i

dt = average time between production and decompozition.

After reaction has proceeded for g given time there


















(33)

2 time t is given by.

=
8- 1-Q-K) 3 /o2
o
where u is the linear rate of penetration of ti

he nucleus

and T is the radius of a (@hericsl) nucisus.
Suuations representing othsr systems, e.g. a contrac-
ting p&rraiaLﬂpida hage been deduced. A The thermal
ecomposition of mercuric oxaslste has been shown by
prout and lompkins (b) to be of the type expressed
by egn. Z. Since the initial number of nuclel may
be increased by pre-irradistion, the initizl rate of
decomposition is increased. After & short while,
however, the normal rate is re-established, and is
meinteined to the end of the rc;ctioij indéicating that
the effect is confimed to the surface. This is czon-
firmed by the obssrvation that there sxists = szturation
yveiug, sfter which illumination has ne further effect.
idid) In the group of reactions for whiech no electronie
mechanism has been propesed, there is 2 further sub-
givision Iinto decompositions which zppear to be un~
affected by pre-irradiation, e.ge. silvsr, gutasﬁiug,

= T I " 1 %] e
PEriiallalia e, Hare npuciel &

]

& assumed o bhe molecurss
A el i T ine )
of reactant whose decomposition 1s fovouriby virtue of

thelr pesition inm the lettice, It has besen shown (4,¢)



























ozl

Tompkins (%) 4di30 investigatadntnu‘tharmglAdeoomposition
oif sliver oxalate, with wnd wilhout i:rydiati&g, using
Szmples prepured by siow mixdpg ol Jdabe sciutdons cf
oxeliec scld und siiver nitrate in ﬁtalcngioﬁetric Propor=
tions. The p-t plots obtainsd frow twe semples of the
Sameé preparation wers indlstipgulsheble §ft@r the {irst
of @i rouction, in distinction W Leclonadd, who reported
a deviatdion of up to Wh.

The first 5i& of the reaction is described by
P = C(t—tdﬁg, and aftersards to the end of the sccelerutory
perled By p = (t-to)f'?7, snere 0 «3 minutes. ihis is
in substenti.i ggresssnt with Jenlop end Cunnlngham, but
not Hacbonsld, It is zuegested, us belore, tnat‘ngc&ai
grow in lhree d@maﬁsiuua, sizeh oxslate radleal belng a
potentiel nucisus-forsing esntrs, Ihe volume of ;ﬁcOM°v
posed solid is gorrscted for the voiums of ”gh@5§? :wntrés,
f.0. those "produced” ln ducompOBed VOiume. &5 hed been -
wentioned, this leeds o an equation p = ctu, The
smaller values of Lis X actugily obtainai are atiributed

te two fuctors.
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($4)

At the end of run 15 the pellet of thallous
oxalate, which had previously been quite translucent,
appesred grey.

From thase results the followlng constants were
szlculated

Run B lecg &
16 6435 765
16 5.96 749

Henee the charagteristic ecustion. for thallious
oxzlate 13} 6.1 .103 .
1080 = -6.43 - BSfE %

The following results zre for pellets of thallous
oxalate made from samples prepared under different

experimental conditions.

Bup 17 Zable 12 1.z 0.22c. Bun 18 Zable 3 1.=0.25

TOK 185 log & T°K %’g/ log o’
305.,8 3,270 15.350 298.5 = 3,3% 1G.00
320.5 2,120 15,500 305.3 3,275 | 10.10
239.,6 2,950 %%;750 329.5 = 3,035  10.43
362.9  2.755 §.025 350.9  2.850  I5.58
384,35 2,602 3,200 36947 2.705 ' 10.82


















































































































(112)
In runs 1 to 5, all sampics of silver oxalate were

irraaisted for © minutes at & primary iamp current of 0.2 amp.

= 106 puns5 T:-105.5 PRunl
£t P logp - t P " log p
0 0 0 10 iye 5,86
2 R 20 91 3,96
4 © 52 5472 40 Le26 .10
Uit 80 SR e e U3 ke
8 66 B2 g0 '2:29  'B.36
10 RN 15.86 100 3.02 .48
15  higs . 5.93 120 596 ‘F.o
5 s By 130 'si5 Rva
30 o jc'.os 140 549 K.J7Y
oo age kg 150 602 .78
50 1,66 k.22 160 7 E.86
© 191 ka8 70" 85 F.gs
70 2409 ‘ha32 186 . 1040 3.p0
0 SH TR D ees i i gy
50 3402 H U8 '

100 73,63 k.56

110 5,17 " §,62

120 5,13 W01

120 6,02 1,7:’3

140 7,24 186

160 10,2 3.01

180 14,1 3.15

200  19.1 z,28



Run 2% -
t P
0 §)
2 +630
4 . 630
6 79
8 871
19 .58
15 215
20 1.71
25 1.62
30 1.91
15 2.40
o 2.82
L5 Ba
50 b.17
55 5.01
60 5.90
6% £.90
70 8.70
80 12.%
90 18,2
100 25.1
110 38.0

0.0
5.80
5,84
530
Tk
599
¥,08
r,12
.21
¥, 25
i, 38
45

5%

&

G2

¥.70
77
w84
F.oh
509
.26

40

Ta50

5k
2.0

=

> SN+ 4

e |

50

So
100
120
120
150
160
165
190

-52
.57

72
79

1.00
1.3l
1.55
1.91
2.3
2.58
3,16
4,17
4,79
6.17
7.76
13,2
17.4
78,2

36,3

&2
75.8






























T°C
105.0
101.5

96.7
111.6
108.6
106.8

1%0,2
137.0
126.0
130,2
127.0
1246

23,4
16.6
ih,h
11,0

72

6.1

107
TVK

264%.6

270.5

] ) N
oN D O
AN ) o
. s '3
W - O

241,93
243.9
244 .5
245,0
250.0

251.5


















Run t., log t;  log (%4 1) 10 c.#,105 c-¢, lor (C-C,)in
P .

19 - .20 - T 64 !L;L’. 2.7  Bu% 0.2
2 3.5 .5 .8 5.82 5% 50 300 0.2
15 5. .70 7.0, 5.86 7.2 55 579 0.2
2L 10, 1,00 . B.r T8 153 134 K13 . 0.2
13 1% 1.8 0.48 . T.38 ;?h.o 22,%  ¥%,35 0.7
% 201,30 T80 - T.u6 288 27,1 WAz 0.2
16 3.2 5.08 Y Tiod 1350 9431 597 0.k
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(128)

structure-sensitive region of tempersture. For each
ecompound the charseteristic constants in the equation
expressing the variaztion of conductsnce with temperature
were derived. The constants for the three divalent

metal compounds sre listed below:

Barium Kercurie Lead
E keal. 1207 lk e : 1508
fdjﬁ *’*-3 "‘60)‘4’ '600

iS csn be seen, the specific. conductance is very
low at normzl temperatures. Compare Li_Ci, KBr, BaNg¢,

., values for which are shown:

Li CL KBr Balb
L‘j A 2 098 "600
E keal 13.6 224 11,6

The values for E here refer to the activation
energy for mobility of the conducting speecles, since
the measurements were made in the structure-sensitive
region. The nature of the conducting specles can only
be determined by transport number messurements whieh are
imprzecticable due to the low conductance of these
compounds at temperstures below the decomposition point.
However, by snalogy with l2ad and barium halides, for

which t = 0, it is presumed thet anionic conduc-

cation
tance predominates, It mey be noted from the list












(7382)

Ihs Phatolysis of Cilver Oxgizte
of sllver oxalate may be summarised as follows:-
1, &t constant intensity of lrrsdiation the pressure of
carbon dioxide evolved varles linearly with time, slight
acceleration belng present. dvolution of gas commences
simultanesously with irrsdiation, ceases immediately on
cesgation of irradiation, and iz strictly reproducible.
The temperature coefficient is small, the activetion
snergy of photolysis in the temperature renge -70° to
$ 20°C being ~ 900 esl. These results confirm the
results of Tompkins (32), who reported an activation
energy of 3850, cal.
. At constant temperature the rate vsries as the
second power of the intensity of illumination, as found
for berium and potassium asgides, (6¢9, and for barium
styphnate. The corresponding power found in the
previous investigatién was 1.67. Iﬁ will b2 chown
later that this value 15 not inconsistent with the theory
developed to explainvthe present resﬁits.
B The guantum afffciency'% may be Ealculated from
the equation: Rate, in molecules of bog evolved per

sacondi////’//; Area of irrsdiation in cm2 X energy

of irradiation zbsorbed. = %

































































































































(173)

lattice, the latter possibility does seem to be the more
b3

robahle. The low conductivity, and size of the Ag

e

4
v

that cation mobility is not large, ané

ct

ion, sugges

Tompkins has sug ested that growth is due to deformation

(7

pure

within the lattice, rather than to the mobiiity of Ag
atoms, Tt is suggested that fgrowth decomposition!

ould be relstively slower than tsranching decompositiont,
but unfortunately it iz not possible to compare the

sotual rotes found by various workers.

The detailed mechaniem is presumed to be an extension

of the photolysis-mechanism, the excitation energy being
derived from thermal lattice vibrations,. Two differences
may be emphasized. In the photolysis process it was
tacitly assumed that no growth ocecurred. Fach radicel
decomposed separately, and ultimate production of partifles
of silver was due to collspse of gilver sztoms and

vacant snion sites. Secondly, photolysis is predomi

a surface process. 'he thermal process is expected to

!

be initiated by planes originating in the surface, and

which travel intc the bulk of the crystal. The branching
mechanism merely presumes that at certain points in the

lattice a cdecomposing radical can initiate the decomposition
of more than one neighbouring redical, = new plane of

decomposition travelling along an energetically-favoured

path.
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