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SUMMARY 

The trapping of Kr in UC surfaces during neutron irradiation was 
investigated and about 10" atoms of Kr were found embedded per 
cm2 χ atm. of Kr after 5 χ 10" thermal nvt. 

Trapping of Kr was also observed in CaF2 and Au which were ther
mally evaporated and recondensed in presence of Kr. The Kr concentra
tion in the recondensed layers was 2 .10-' and 3 . IO-5 atoms of Kr per 
atom of solid and unit Kr pressure, for CaF2 and Au respectively. 
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Introduction (°) 

Soope of these experiments was an estimate of the surface 

trapping of inert gases in UC powders during irradiation. Suoh a 

trapping was reported to he of possible importanoe in attenuating 

the "build-up of fission gas pressure in fuel elements (ï). Two 

types of experiments were made to obtain information on the amount 

of trapping and- if possihle - on the trapping meohanisrai 

a) Fused, loosely packed UC powders of different grain sizes, with 

an apparent density of about 5° % Τ·Β·, were irradiated in quartz 

85 
vials in presenoe of known quantities of Kr + Kr . Five samples 

of the same type (2 with UO-Kr, 3 with UC-Xe) were exposed only 

to gamma radiation. This was made to aooount for a possible gamma-

induoed attachment of gas to the UC during deoay. Two samples of 

riti 

85 

85 
UC were irradiated without Kr + Kr being present, to obtain the 

amount of fission Kr 

b) CaF and Au were evaporated and reoondensed on glass surfaoes in 

85 ' ^ 
presenoe of known quantities of Kr + Kr , to assess the Kr oon-

oentrations in the deposits. Gettering effeots oould be a possible 

mechanism for inert gas trapping on the surface of gas-filled fuel 

element pores, where solid matter is vaporized and reoondensed due 

to knook-out (2) and sputtering. 

(°) Manuscript received on January 12, I966 
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1. Irradiations 

1.1. Portions of about 1 g of UC powders (13-3 g/ora ,6.6 g/om ±3 % 

when loosely packed) were irradiated "below 300 C. In one rial ZrO 
instead of UC was exposed to neutrons, to aooount for a possible 
trapping in absenoe of fission. Data about the irradiation capsules 
are shown in Table 1.1.1. After irradiation the powders were dissolved, 
Kr separated from other gases liberated during the dissolution, and 
oondensed into a quartz vial whloh was eventually sealed and submitted 
to gamma counting of Kr . Details on the preparation of the irradiation 
and oounting vials are desoribed in Appendix A. 

From the aotivity rate and the weight of the UC powder the 
85 speoifio aotivity (ops/g) corresponding to the total Kr released 

from eaoh sample was obtained and normalized to the flux and irradiation 
time of KOPR 8 (of. Table 1*1.1·). Thus the speoifio aotivity of KCPR 6 

85 through KCPR 18 was proportional to Kr from in-pile trapping, fission 
and gamma-induced attachment during the cooling time. 

The speoifio aotivity of KCPR 8 and 9 due to fission Kr 5 only, 
was subtracted from the above values to yield the speoifio aotivity 

85 of trapped Kr . This result was divided by the Kr pressure, whioh 
existed in the irradiation vials at ambient temperature, to obtain 
the speoifio activity per unit Kr pressure. From this last the speoifio 
aotivity of KCPR 6 f and I5 f (again normalized to unit Kr pressure) 

85 proportional to the "gamma" attaohed Kr during the oooling time was 
eventually subtraoted to give the speoifio aotivity per unit Kr pressure 
of the in-pile trapped Kr as ops/g atm. Results are shown in Table 1.1,2, 

85 The gamma aotivity rates of the Kr photopeaks were transformed to 
85 atoms by means of a Kr reference souroe of the same geometry as the 



 5 

count ing samples, con ta in ing 846 CPS » 3·5·10 * 10 # atoms of 

85 
Kr "ι 

14 
, . Kr atoms trapped ops 3«5·10 m 100 
* ' g atm " g atm * 846 ' £ Kr

ö
5 

The UC-Xe samples were processed in a similar way, without 

separating the Xe from other off-gases. The quantity of Xe was deter
se 

mined by mass-speotrography . 

The quantitative determination of Xe by Ir. 3. Faoohetti, 

Analytioal Chemistry Service, CCR Ispra, is gratefully acknowledged. 
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T a b 1 e 1.1.1 

Sample 

KCPR 6 
KCPR 13 
KCPR 14 
KCPR 17 
KCPR 18 
KCPR 19 
KCPR 8 
KCPR 9 
KCPR 6 f 
KCPR 15f 
XCPR 1 
XCPR 2 
XCPR 3 

mean , 
of UC 

175 < 
108 I 
108 < 
11 I 
11 I 
5 I 

175 I 
175 < 
175 ( 
108 ( 
108 ( 
108 ( 
108 ( 

grain size 
, cm.104 

'IOO-250) 
: 90-125) 

! 90-125) 
:<44 ) 
:<44 ) 

' ZrC) 
[100-250) 
[100-250) 
IOO-250) 

: 90-125) 
[ 90-125) 

'90-125) 
' 90-125) 

Kr in vial, 
cm* M!P 

1.36 
5.2 
5.2 
5.2 
5«2 
5.2 
-

-

1.36 
5.2 
-

-

-

* K r 8 5 

4.9 
2.9 
2.9 
2.9 
2.9 
2.9 
-

-

4.9 
2.9 
-

-

-

Kr pressure in vial 
at room temp., atm. 

1.6 
4.1 
4.1 
4*7 
5.1 
5.1 (ZrC) 
-

-

1.6 
4.7 
3.2 (Xe) 
3.2 (Xe) 
3.2 (Xe) 

Irradiation 
time, hours 

275 
269 
269 
269 
280 
280 
275 
275 
-

-

-

-

— 

Thermal neutron 
flux, n/oar sec. 

6.4 . io12 

5.5 · io12 

5.7 - 10 1 2 

5.9 - 10 1 2 

6.7 · 10 1 2 

6.7 · 10 1 2 

5.9 · 10 1 2 

12 
5.9 · 10 
(gamma) 
(gamma) 
(gamma) 
(gamma) 
(gamma) 

UC: 4.8 ± 0.2 % C, 1500 ppm 0 , 1000 ppm I , 20 ppm Η 
( the KCPR 17 and 18 powder bad 5700 ppm 0 , and X-ray ana lys i s showed weak oxide pa t t e rns ) 

ZrC» 88.3 % Zr , Ο.25 % 0 2 , 11.5 % t o t a l C, O.4 % f ree C. 



T a b i e 1 .1 .2 . 

Sample 

KCPR 6 

KCPR 13 

KCPR 14 

KCPR 17 

KCPR 18 

KCPR 19 

KCPR 8 

KCPR 9 

KCPR 6 f 

KCPR 15f 

XCPR 1 

XCPR 2 

XCPR 3 

Reference £ 

85 , Kr a o t i v i t y , o p s / g 
observed, normalized 

to KCPR 8 

3460 3190 

11 36 1350 

2895 3070 

4350 4390 

4355 3750 
110 94 

219 219 

204 199 

206 206 

336 336 

-

- -

Source 846 CPS -

Kr atoms 
g atm. 

1.5*101 

15 3.0·10 J 

15 9.ΟΊΟ y 

1.2.101 

8.4-10 1 5 

3 .0 . IO 1 4 

-

-
15 1.1*10 y 

15 
1.0Ί0 J 
3 . 8 · 1 0 1 3 

2 . 4 M 0 1 4 

6 . 9 . 1 0 1 3 

-

Speoifio surface 
om2/g 

320 

540 

540 

1460 

1460 

— 

— 

— 

320 

540 

540 

540 

540 

-

Kr atoms >r-~ 
on atm. 

13 4.7.IO J 

1 2 5.6.10 Ί 

13 1.7-10 

8 .2 -10 1 2 

1 2 
5.8«10 1 ¿ 

·. 
_ 

mm 

12 3.2-10 

1.9-10 1 2 

11 0.7-10 

4 .4 -10 1 1 

1.3-101 1 

-

Reooil 
fragments/om 

2 .8 . IO 1 4 

2 .8 . IO 1 4 

2.8- IO 1 4 

2 .0 . IO 1 4 

2 . 0 Ί 0 1 4 

_ 

mm 

^ 

mm 

_ 

-

Kr atoms t rapped 
per r e o o i l fragment 

and atm. 

0.17 

0.02 

0.06 

O.O4 

0 .03 

-

Note« For KCPR 17 and 18 no separa te sample was exposed to gammas. The average value of 6 f and I5 f vas used to 
co r r eo t for the a t taohed Kr. 
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Dividing the results from equation (ï) by the measured speoifio 
surface (B.E.T.) of the unirradiated powders, the number of Kr atoms 
trapped or attached per cm and atm was estimated, assuming the speoifio 
surfaoe did not ohange during irradiation. To obtain the number of Kr 
atoms trapped per fission fragment escaped and atm (i.e. reooil frag
ment emerging from the powder grains) the number of the fragments 
emitted per unit surfaoe of the powder was calculated as shown in 
Appendix B. All experimental errors pertaining to the measurements 
are also listed» For the smallest powder (11°10 om grain size) with 
experimentally determined partiole diameters the grains were assumed 
spherical (of Appendix B). 

1.2. It oan be seen from Tabla 1*1o2. that neutron irradiated ZrC(3) 
trapped about 10 times less Kr atoms/g atm, than UC, in spite of its 
larger speoifio surfaoe,. The in-pile trapping observed in UC must thus 
be caused by fission fragments and/or beta and gamma radiation from 
fission products. The average value for in-pile trapping amounts to 

13 2 
1.7-10 ' Kr atoms/om atm., (within a factor of about 3)» Trapping per 
unit surfaoe does not appear to be correlated to the powder grain size. 
This implies that the depth (or distribution of depth) of burying is 
not a function of grain or pore size. 

12 2 
An average value of 2.5«10 * 55 % Kr atoms/era atm was observed 

for the gamma exposed samples 6 f and 15 f. Their differenoe in grain 
size was a factor of about 29 leading again to the belief that attach
ment of gas per unit surfaoe does not depend on grain size. A lower 
attachment rate was found for UC-Xe. The average value is 2.1.10 Xe 
atoms/cm atm., within a factor of about 2. The only difference between 
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85 the UC-Kr and UC-Xe samples oons is ted in the absence of the Kr ' be ta 

r a d i a t i o n in the l a t e r . 

The average number of Kr atoms trapped per r e o o i l fragment and 

atm was 0.06 (within a f ac to r of 3) independent of gra in s i z e , whioh 

means t h a t about 17 f i s s i o n fragments escaping a r e r equ i red to t rap one 

Kr atom/atm. 

In analyzing the above r e s u l t s , the thermal r e l e a s e and r e o o i l 
85 / N 

of Kr " (or its preoursors) from the UC powders during the low temperature 
irradiation were negleoted. Normalization to unit Kr pressure was per
formed, assuming linearity with pressure (4) whatever the trapping 
mechanism is. 

2. Thermal evaporations 

2.1. To obtain an order of magnitude for the trapping of Kr and its 
concentration in reoondensed solids, CaF and Au were used as getterers 
in absence of any effeots related to fission. The only radiation present 

85 was that of Kr . Details on the experimental prooedure are given in 
Appendix C and the results for Au-Kr are shown in Table 2.1.1. 

Table 2.1.1. 

0 Sample N 

Atoms of Au 
2 

condensed per cm 
Atoms of Kr _ 
found per cm 
and atm 

Atoms Kr/atom Au 

1/1 

17 2.5.IO ' 

6·101 2±85# 

2·10~5±85# 

1/2 

17 1.9-10 ' 

2·101 3±41# 

10·10~5±41# 

2/1 

17 3 .2ΊΟ ' 

1·101 3±87# 

3·10~5±87# 

2/2 

17 3.2.10 ' 

0 

0 

2 /3 

17 3.9-10 ' 

0 

0 
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12 2 —5 
The average values are 7*10 Kr atoms/om atra and 3*10 

Kr atoms/atom of solid and atm, within a faotor of about 3· These 
results must be regarded with oaution, not only beoause of the large 
experimental errors involved, but also beoause of the extrapolation 
of the trapped quantities and Kr óonoentrations from the experimental 
Kr pressures of about 1.3Ί0 atm to 1 atm. Possibly the structure 
of the deposits is pressure dependent. It should be noted that the 

2 large amounts of Kr trapped per om and atm are not to be direotly 
compared to the amounts trapped during irradiation. The former Kr 
quantities have a meaning only insofar as to yield values of Kr con
centrations. The total amounts of gettered Kr will of oourse depend 
linearly on the thiokness of the condensed layers. 

2.2. CaF is reported to reoondense as a orystallized, porous layer (5) 
being thus particularly suitable as a gettering medium. The experimental 
arrangement is shown in Fig. 2.2.1. About 10 g of CaF powder were 

3 -3 
introduoed into a quartz vial of 22.5 ο·» , the system degassed to 6*10 

3 85 
mm Hg and the Kr container (4.6 om NTP of Kr, 3.0 $ Kr , oorreotion 
faotor for deoay 0.86) opened by HF induotion heating. Then the gas 
was dlsplaoed into the quartz vial by rising the mercury level and sealed. 
The Kr pressure in the vial was 0.17 atm * 10 % at ambient temperature. 

o 5 
The CaF was kept at 1200 C for 1.2· 10 seo. The temperature of the 
"oold" wall, where CaF reoondensed, was about 200 C, so that thermal 
release of some Kr oould have ooourred during the experiment. After 
evaporation the "oold" wall was out from the vial and exposed to a vaouura 
of 10 mm Hg for an hour. X-ray analysis of the deposits showed only 
CaF patterns. By absolute oountlng of the Kr gamma radiation 2.6*10 

** 2 
Kr atoms/ora atm ± 66 % were found embedded. From oheraioal analysis 
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-4 18 
3*10 g of Ca were obtained, corresponding to 1.1»10 atoms of 

2 — A 
Ca + F/ora . The resulting Kr concentration was 2*10 atoms Kr/atom 
of the solid and atm ± 66 %. Assuming a density of 3 g/om for the 

-5 reoondensed layer, its thickness results to be 2*10 om. 

3. Interpretation of data 

3.1. It follows from Table 3.1.1./a that in-pile trapping of Kr in 
UC is caused by fission. The only events whloh may have a bearing on 
trapping must therefore be fission gammas or the emergence of fission 
fragments. The data obtained by irradiating ZrC disprove any major 
contribution of the fission-gamma field of the reaotor. Therefore, 
fission fragments must be the oause of trapping. These fragments may« 

a) knock out matter (2), whioh on reoondensing getters the gases (as 
in the CaF experiment)$ 

b) leave open craters in the surfaoe whioh, filled with gas, might 
become olosed by globules (2) knocked out from the opposite wall| 

o) pass through the gas, oause ionization and dissipate part of their 
energy in elastio collisions with the gas atoms (ï). Energetio 
gas atoms, capable of penetrating into the solid and stioking oould 
be oreated thus} 

d) impinge on the pore surfaoe with sufficient energy to oause 
significant sputtering, especially at high temperatures. 
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T a b l e 3 . 1 . 1 . £ 

Sample 

UC-Kr 

UC-Kr 

ZrC-Kr 

UC-Xe 

Au-Kr 

CaF -Kr 

Type of r a d i a t i o n involved 
reac to r gamma f i s s ion r e a c t o r 
neutrons be ta gamma 

+ 

,r Zr°> 
gamma 

+ 

+ 

+ 

+ 

+ 

+ 

K r ^ 
be te 

+ 

+ 

+ 
, 

+ 

+ 

Atoms Kr 
om2 atm 

1 .7 ·10 1 3 

2 . 6 . 1 0 1 2 

< 10 · 

2 .1 .10 1 1 

a . 

*_ 

Atoms Kr 
Atom of s o l i d atm 

-5 
3·10 J 

-4 2-10 

mean pore 
s i z e , om 

2-10 

11-10' 

- 4 

-4 

108.10 

175.10 

200ΘΊΟ 

-4 

-4 

-4 

Surfaoe of , 
t the pore,cm 

1.2.10 
3.6.10 

-7 

3.5-10 
9.2.IO 

-6 
-4 
-4 

1.2.10 -1 

Atoms of Kr Atoms of Kr Fraction 
present/pore atm* trapped/pore atm trapped, 

1.0.10 

1.7-10 

1.6.10 

8 

10 

13 

6.7-10 

1.0-10 

13 

17 

2 Ί 0 

6·10 Ί 

6.10S 

1.6.10 

2-10 

10 

12 

2 

0.4 

0.04 

0.02 

0.002 

Reooil fragments 
requ i red 

3-10' 

1-10' 

1-10 

2.6.10 

3-10 

11 

11 

13 

*f ( r 3 ) 
* * f ( r 2 ) 
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Whatever the trapping meohanism is, it oannot be important 
in limiting the pressure build-up due to the thermal release of 
fission gases, because the overall amounts of gas trapped are small 
and decrease with increasing pore size as shown in Table 3*1.1./b. 
The values in Table 3·1.1 A were calculated assuming spherioal pores 
and using the ideal gas law. The temperature of the gas was taken as 
300 K, the atoms trapped as 1.7-10 /om atm and 0.06/reooil frag
ment and atm (both have a faotor of 3 as error). If the amount of 
gas present in a pore is a funotion of time, then of oourse the 
fraotion trapped will be time-dependent. 

3.2. To explain the trapping meohanism in terms of gettering of the 
CaF type, let us assume a reoondensed layer of knooked-out UC with a 

A 

Kr oonoentration of 2·10 ± 66 % Kr atoms/atom of solid and atm. Due 
to re-ejeotion such a layer reaches an equilibrium thickness of about 

7 1 R Ρ 
10 om ( 2 ) , corresponding to about 5*10 atoms of solid/om (2) and 

12 2 

hence to 10 Kr atoms/om atm. This value i s too low to aooount for 

i n - p i l e t rapping . I f 10 atoms of the so l id a re knooked-out per r eoo i l 

fragment (2) and assoc ia ted with 0.06 Kr atoms t rapped/ reool l fragment 
-4 , 

and atm, the r e s u l t i n g Kr oonoentration should be 10 Kr atoms/atom 

of s o l i d and atm, s imi la r to tha t in CaF . From these r e s u l t s one oan 

deduce t ha t i n - p i l e t rapping i s not a meohanical burying of the CaF 

type. The existenoe of a recondensed l a y e r , observed on meta l l ic 

o o i l e c t o r s (2) i s t rue for a g a s - f i l l e d fuel element pore as wel l . In 
15 / 2 

suoh a layer consisting of 5-10 atoms U+C/om , the Kr concentration 
should be: 

Λ O 2 
i .7*10 Kr atoms trapped/cm atm <\ΓΓ^ Kr atom 

5·1θ15 atoms of sol id/cm2 atora of so l id and atm 
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a t s a t u r a t i o n . This oonoentrat ion i s muoh higher than t h a t of CaF , 

where no r e  e j eo t i on took plaoe during t r app ing , and the re fore 

improbable. 

Another p o s s i b i l i t y of meohanioal burying i s offered by o r a t e r s , 

l e f t in the surfaoe of a g a s  f i l l e d fuel element pore by esoaping 

f i s s ion fragments. (Also in t h i s oase l i n e a r i t y of the t rapping effeot 

with the gas pressure w i l l be assumed). Rogers e t a l . (2) showed t h a t 
7 

one globule of about 7*10 cm in diameter i s knooked out per every 

16 r eoo i l fragments. Suppose t ha t the o r a t e r s a r e invaded by gas atoms 

and then olosed by a g lobule , a r r i v i n g from the opposi te w a l l . With 

11 2 
1.5*10 globules knookedout per om a t s a t u r a t i o n ( 2 ) , assume t h a t 

the same number of g a s  f i l l e d c r a t e r s corresponding to a volume of 
—Α "χ o 

2.8*10 cm /om a re olosed hermet ical ly a t r eao tor shutdown. With 

o 
1 atm of Kr a t 300 K the number of trapped Kr atoms, est imated from 

11 2 

the perfeot gas law, is roughly 6*10 atoms/cm atm. This is about 

10 times less than the lowest observed in-pile trapping. 

3.3· The above types of mechanical burying being excluded as a possible 

trapping meohanism, the elastio oollision theory (ï) must be oonsidered. 

Aooording to this energetio gas atoms are generated by collisions with 

fission fragments and may penetrate into the solid, especially in small 

pores and at low gas pressures (4), where the energy losses of a gas 

atom due to multiple oollisions between gas atoms are small. At higher 

gas pressures trapping would reach saturation and there would be no 

limiting of the fission gas pressure build-up. 
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C o n o l u s i o n 

Get te r ing meohanisms of the previously desoribed types do 

not aocount for the observed i n - p i l e t rapping . The experimental 

r e s u l t s a re bel ieved to be sa tu ra t ion va lues , because knook-out 

and thermal r e l ea se of i n - p i l e trapped gas during i r r a d i a t i o n 

counterbalance t rapping propor t iona l ly to the gas oonoentration 

in the surfaoe . Whatever the t rapping meohanism i s , there w i l l be 

sa tu ra t ion and no important a t t enua t ion of the f i s s ion gas p ressure . 

Appendix A 

The powders and a Co flux monitor were introduced into quartz 
vials of known internal volume. All filling operations were carried 
out in Ar atmosphere with less than 25O ppm of H O by weight. The 
filled vials were attached to a Kr-filling assembly (of Fig. 1) whioh 

-2 85 
was first pumped down to about 2*10 mm Hg. Then the Kr + Kr " oontainer 
was punotured and the Kr slowly oompressed into the oooled vial (liquid 
nitrogen) by the Hg, after which the vial was sealed. 

After irradiation the UC powder was put into a dissolving assembly 
composed (Fig. 2) of a dissolver (A), a trapp for partioles and oon-
denolble matter (B) (in whioh practically no delay of Kr was observed), 
a Zr-Ti furnaoe (c), and a oharooal trapp ( D ) . While evaouating, the 

o o 
Zr-Ti and the oharcoal were brought to 1150 C and 4OO C resp. and de-

-2 
gaseed 2-3 hours . Then, a t a vaouum of appr . 5*10 mm Hg, the temperature 

of the Zr-Ti furnaoe (where the other gases s e t free by the UC d isso lu t ion , 

i . e . 90 ml CH , , 8 ml H / , and decomposition produots of HNO. are 

absorbed) was lowered to 1000°C, tha t of the charooal to ambient 
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temperature. After this the vacuum line was disconnected, liquid 

nitrogen put around the glass wool trap (B) and 5 ml of 3 N HNO 

added to the UC in the dissolver. The HNO was heated to 80 C within 

20 minutes and kept at this temperature for another 20 minutes, 

during whioh the gases were intermittently passed from the dissolver 

o 

to the Zr-Ti furnaoe. Thereafter the dissolver was oooled to 50 C 

within 30 minutes (the gas always passing stepwise from the dissolver 

to the Zr-Ti furnaoe) turned off and the temperature of the Zr-Ti 

furnaoe lowered to 400 C within 30 minutes. Then the charooal trap (D) 

(quartz vial cooled with liquid nitrogen) was opened and the Kr left 

to reoondense for 45 minutes the vaouum gauge indicating 10 mm Hg 

at the end of the procedure when the vial was sealed. 

Appendix Β 

The number of fission fragments esoaped per unit surfaoe from 

the UC powders is given byt 

2 
r 

(1 ) F  2 ρ Zf ψ t 4TTr2 R/4T1 

„ 2 p ¿ L d > t R fragments^esoaped 

for r ^ R. The escape probability ρ 

for this oondition i s 

/ 
Γ 

o 

p
"i ; τι

 te
-°·

25 
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¿ _  O.136 om , maorosoopic f i s s ion oross seo t ion 

4 
R »ι 710 ora, mean range of f i s s ion fragments in UC 

Φ 12 2 

 5*9*10 n/cm seo, neutron f lux 
5 

t  9 ·9·10 s ec , i r r a d i a t i o n time 

r  54 10  4 om, 87.5.10""4 om 

F  2.810 r eoo i l fragments/om 

4 
For the powder of 1110 om grain s i ze 

2 p £ <j>t 4 T r
3 _ cr 1 

(2) P  t—5  f P ^ . 4 > t r 
4Tr 3 J 

With r  5 .5 10  4 cm  0.8 R, ρ  0.687 

14 / 2 
and F » 2.0*10 r e o o i l fragments/om . 

The er ror of the s ing le measurements oons is t s ofi 

* 1 $ on i r r a d i a t i o n time 

* 1 fo on counting 

± 2 $ Kr volume 

i 5 $ volume of quartz v i a l 

* 7 $ Kr pressure 

* 7 % neutron f lux 

4 85 

* 10 % percentage of Kr 

-/ 85 
1
 10 % Kr referenoe souroe 

¿
 20 % measured speoifio surfaoe 
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atoms trapped ¿ c2 
g atm 

atoms trapped ¿ ~* 
om^atm 

r e o o i l fragmenta ¿ Q 
om2 

atoms trapped ± 80 ^ 
r e o o i l fragment,atm 

Appendix C 

In the first experiment (samples l/l and 1/2) 0.24 g of Au 
o 

were evaporated on 314 ora . The experimental arrangement (shown in 
Fig . 3) was degassed to 4*10~ mm Hg and the Kr oonta iner punctured. 

85 A Kr quan t i ty corresponding to 1.2 mm Hg (4.76 % Kr ) was admit ted 
o 

to the glass sphere, the temperature of whioh was kept below 70 C. 
After evaporation small splinters were broken from the sphere, their 

85 surfaoe measured, and an absolute oounting of the Kr beta aotivity 
made, to obtain the total Kr atoms trapped. The quantity of Au was 
determined by aotivation analysis. The same type of experiment was 
repeated with 0.8 mm Hg Kr pressure and 4*86 % Kr 85 (samples 2/1 , 
2/2, 2/3). 
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