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mmmmmtmmmmwmm
investigation being conducted by the Commonweslih Goverament for the
British Govermsent, It was carried oul st the re arah&&
Dickinson, Director of Nines of South Australis, is the delegate
atmﬁmwmaﬁmmmmmmmﬂﬁm
investigation,

By arrangement with ¥r. Dickinson, 94 samples from the Radium
mmﬂmp&& were submitted to the Kineral Resources Survey for
determinations of relative radicactivity, with a view to mﬁm
estimates of their ursnium content, The tests on them were conducted
at canderra between 50t: April and 1st June, 19485, Mméet%
minations vere made a suite of these samples wes selected and submitted
tau,mmmmmaraémmmwmm
Australisn Sghool ﬁ nm Estimates of the uranium content of the
reamining saxples will depend on the resulta of these assoys.

This report is an interim one pending the completion of the

REBRYE,

8imiler work was previously carried out by the writer (1945)
on smuples from Mount Fainter, South Australis, and reference should
uwmmmmmmtwgmmermmmm
ar mmmmmmmwmxm

8, The particulsr spplications of this discussion to the
mmtmwmmmmmm;

The | wiialler tmw used for the determinstion of the
mﬁtﬁm}nm mm&mmxmmm
vtmﬁammms;mwmt number of active
particies arriving at the Geiger-iiuller tube, instesd of & meter
Wmmwmmgmmm

mfﬂatm mnumam&msﬁ mt&m

mmmnmmmmm@muu*mh*
mracmex:mmmmmtmm As the sdove

ninerslis are WmehmwM sufficient age
wmwmz dionctive series to have reached radiosetive

mineral
mmmnm*m&:* mmm
carnstite is forned by westhering and W“'%Waw

—
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W: in the lmeniie' disintegrate more rapidly than the uranium
iteelf, reatoring the equilibrium conditions in the primary ore in
about & million years. It can be shown that the excess of dieinteg-
ration products in the primary ore ai any tinme exactly balanse their
deficieney in the secomdary ore formed from it. Thus if the primary
and mmx ores are tsken together, esch product is pr&m’k in the

rtion as in the case of & uranium ore in radicmctive
e@nﬁr s 8nd the total activity from the uranium series is pro-
muml 'ka the total amcunt of wranius pressent, Thie depends on the
formation of the carnotite in close ;aremity to the primary mineral
from which it wes formed,

Thorium occurs in Radium Hill ore, and the activity readings
include the radistions from the wranium and thorium series. One
analysis ef Radiwn Hill ore quoted by Sir D. Mewson (1944) shows 0,18
per cant Thig in & sample containing 2,25 per cent UzOg. This amall
content of thorium should not seriously sffect the results, as the
activity of the thorium series is somewhat lees tm that of the
arsnium series. Other analyses give thorium grouped with cerium,
Janthamm and yttrium, as zbout 3 per ceant, amwm
Redium Hill ore is reported by Sir D. Kawson (1944) and Thomas (1942)
to contain very litile of its isotope mesothorium I. As the latter
is a digintegration product of thorium, and cannot be separated
chemically from radium, this would indlcate that there is »not much
thorium present in the ore treated. The south Australisn School of
Hines has been nsked to determine the thorium as well as uranium
in the scwmples selected for m, in order to give more information
on this point,

Mfwuthenr%minthamzseam the radio-
activity measurements sre dus to total ursnium content, The methods
of treatment of the ore to recover the acid soluble uranium contained
in the carnotite differ considerably from those for the acid insoludle
uranium in the 'ilmenite as deseribed by Thomas (1942). In the past -
the carnotite was loat snd cnly the 'ilmenite recoversd and trested,
Thus it mey be desirseble to make separate determinations of acid-
soluble and acid-insoluble uranium, It is impossible to do this by
radionctivity methods without first treating the samples chemically
to separate ithe acid-goluble uranium, which could then be determined
by alpha-ray measurements, Howewer, it is comparatively easy ito
assay the acid-soluble urenium ehéenl snd this mey be simpler
than the methed outlined above, The zhuf parpose of the present
tests is to reduce the difficult work involved in asnymg for the
acid~insoluble urenium,

m:@iwmmmmwmmmmefm
Eineral Resources Survey. It has been used previously in the field
at Radium Hill by Hesars. J.¥. Rayner and C.H. Ze. and in the
laboratory by Er. Rayner, who made some tests on previously assayed
Hount Painter ssmples, and showed that an approximetely linear
relation exists between count-rate and urenium content,

‘ he Gelger-iiuller tube is orted horigontally inside &
vom%xmnww:lm +Sma, thick, which serves to
scereen the tube fram and beta radistions. All meesurements thus
Mwwm; The tube in its box snd sereen is placed in
position on a wooden stand, Samples to be tested are held in a
rectanguler glass container or euveiie which oan be placed on the
wooden ntm in either of two positions fixed relatively to tlw

Geiger-iuller tube.

The smplifying and recording equipment has been medified
from a cireuit described by Strong (1939). A eircuit disgram is
attached, Pulses from the Geiger-iuller tube are passed through one
stage of smplification using & type 57 velve. The positive amplified
pulses are then fed to the grid of a thyratron iype 885, with & Cence
electrical gounter in ils m amt. m the @il‘wit emms
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are correctly sdjusted, each pulse iriggers the thyratron, drawing
a4 surgs of ?Mmemtmmm which thus records each

particle m causes the Wﬁl‘ tube to conduct.

When this counting equipment was used in the field at
Radium Hill, all voltages were cbtained from batteries. In the
mmmmmmmumebummmwmm
from the A.C. mains,

The mival of @rﬁiﬂu at the mign:—m}.ar tube

it to diacharge is by no means regulsr, nmmz@mwm
conform to & purely random distribution; i.e, the chance of arrival of
a particle in an inerwal of time of fixed duration is constent; in
particular the chance of arrival of a particle n not affected hy the
arrival of previous particles. A proof given by lLewis (1948) fw
mmmme:unufumnhawﬁ - 4n &
given time £ a2 - '

ﬁna%‘rlz_ . @ 9'/\'5

_ Axsthsww;umﬁmawkmmmw '
tm‘ Prom this expression the mean devistion D from the true
_iwammwtmmummmummmah
value of (n <« At)%, can be caleulated; it is found that -

P = /5%

mmmwﬁammummmm
average count-rate is

= = "';,--i)n\u-n'\o
¢ A

‘iam

mmm&mummm@ﬂumw
ﬁ&mmm&mwt&mt,mtmmmm&m
~ measurements mw immw taking counts over & longsr period,
Inﬁum , the count-rate varied from abeut 30 to 250 counts

and ; of the counts were taken over & pericd of 10

ningtes, 'NWW&MW&%&W%»@&M
mtmmmmm 3.3 per cent for the count-rate of
90 per mimute to £ per cent for the count-rate of 2650 per minute,
m&xmmma{thmzm%mmramim
run, illustrating the random variation,

e -




From the preceding tsble the following values aré¢ ocbtained -

wmzw mmmminm . ﬁmm reading)
-

= v&ﬁ

Samples m&t«a :ear mt. WS.M about 1 lb., each and hed

been pulverized. m ,.,” - Was ’ and 100 gm. was weighed
outs fwm ) in & glass cuvette of internal
thickness mnmw%m,mmmm

about | in. m&ammmuslmmmw
mxmmsmswmm&mwantmmm The cuvelte could
be placed on & wooden stand in either of two positions fixed relstively
to the Geiger-iuller ﬁm, with its wider face parallel to the axis of
the tube, The distence from the centre of the tube to the near surface
efthmxmhuum%mam{mtmn@mwmt

3% inches in the second position,

_ The normal or beckground count-rate, i.e, the count-rate
wvhich is neasured with no samples near the tu ’ge vas found to eaverage
$3.0 per minute, The count-rete varied mﬂiﬁemmw with the voliage
applied to the Geiger<iuller tube, Its ‘Plateaun’, region of minimum
varistion of couni-reis with veltsge, was found to M between 1170 and
1350 volts, The voltage during resd ings vas maintained as olose to
1200 volis as possible, The egquipment was usually run for half-dsy
periods, slternating mmm; of the normal count-rate wiih meas—
mt» on ssmpiesn, cach measurement occupying sbout 10 minutes, The
erage of all the normal count-rates for esch half-day pericd was
ited, and this was subtracted from the count-rate for each
m W mwg that period to obtain a messure of the activily

A standsrd trmmﬁsu&mmmafamlea(
seciion on 'Calibration’) in a glass cuvette similar to thai used for
the samples to be meagured, Counis were mnde with this standard in
the second position at the beginning and end of each haif-day's run,
These were taken as & check on the semsitivity of the mnmﬂ. It
was found that the ratio of the cocunt-raite with the standard sample in

position to the normal count-rate was constant within the limiits 9:( o
rm&em variations, The acrmal count rate was used in determining the
relative sensgitivity of the instrument for each run, &s more readings
were taken of the normsl than of the | and therefore the normal
count-rate gave a beiter average, A count-rate of 100 per minute was
taken as an arbitrary vealue for the normal, snd 21l samples in a given
balf-day's rua were multiplied by ma/a.,, where ng is the average
normal count-rate for that run.

%hen & pulse iz registered on an electrical counter, the
counter 1s rendered insensitive for s short interval of time to, and
any further pulses arriving in this interval are not regmtemd. % o
H pulses per anit time are registered, the counter is inoperative fur
& fraction (Nip) of the total time for which & reading is taken, Thus
the true count-rate is given by » The maazxm time of the

counter used is not | tut it was Pound sdvisable to keep the
count-rate below sbout %5 per :ﬁtmtm Bome tests on the addition
of two samples sbowed that there was no appreciable loss of counte st
this rete, In order to reduce the count-rate, samples which showed
high sctivity (as indiested in a brief preliminary tntz were tested
in the second position, while lower grade samples were tested in the
ﬂrﬁtfaugma {closer to the Geiger-iuller tube} to obtain inereased
sensitivity.

smiu were mmé rom me Bill ore m
lsbelled 4,3, #nd G, 88 :mxegr



wmﬁ%ﬁawmﬁ mxﬁma&
the other mmsmggmam& mmmmw!m
sonples wes messured by the method outlined above, Counts were m
on these suaples over intervals of sbout 1O minutes with an sggrege
of sbout 60 minutes for each W.

m&mxwm,nmwmgﬁmm 7 )
sovering & wide range az* sgtivities were scl \ ot s
were made on these samples to a total of M 60 mirutes m ﬁtw
five ssnples together with the Wﬁ y B and C, mw m ‘&z& Wre SeBe
m for nsasy by Er. Dalwood, 2 Australl ¥

for aranium and thorium, Their relstive
attmmmgimznﬁfm :m.

positions, and the ratic of the count rates ve
sverage ratic of the W mtm &a t«m M DOBL
Mﬁm e found o M h%@ m et ~Bai

being mach &fm :&&m me pountr; m

waiwsnthﬁwwim &mwmmamsmmmmtm
MWMMMmmMumwﬁtMﬁmm
Therefore s second mark wes sade on the cuvette sbout Rmrmm
Mzmmmzmmmx@nmmtwm%
Wmmmmmmmmmmmm A GO gme mie
-Wamamgmmaﬁaﬁﬁ and this
mm:m@mamamumammm&mzm
on the cuvette., When this sample was pueked to the higher mark, its
ecount-rate in the second position was found to be 1L gredter then when
it was packed to the lower mark. Hence the counl-rates of smples
Wtamwmmmmwmm&ﬁmmmﬁw
1isd by 1.87 inateand of 1.85, in order to sompare them with the
mtmmmtwmnm




‘ i !he ﬁamples anbmtted for test were nunberea 3201 to 323&

3256 to. 3267, $301 to 3307, and 3401 to 3431 inclusive, The uleated
100 gm. from each sample was teated for 10 minutes, and the count-rate
- por minute was reduced to the equivalent count for the firat position
and packing to m.gher level, as explained above in- the section on
'Calibration'.  Two lists of the results are given, Table III with the
samples arrangqa An numerical order, and Table IV in deorsasing order
of activity. The mean uncertainty of the activities is estimated to
be sbout 2 5; thus it camnot be claimed that scmples whose activities
are less than 5 contein any radioactive material, * -

' © . -Aftepr teating, the 100 gm. used was mxxed again with the
remﬁger or the aample and the oompleted aamplea returned to ur, .
- Dickinsom, - : R

‘ . .The 100 gm. lots vhich were used for the aetauad measurementa
or the samples used as standards were not mixed with the rest of the
 samples, but were forwardeéd separately. for assay., The activities for
these samples given in Table II refer to measurements made on the 100

gm. lots only; din Table III and IV, the readings given are the
average of all maaenrement- made on theae sample B _

: When the asaay renulta are to hand- it 18 lntic:lpated that
if the thorium content is not high it will be possible to convert the
- activity readingu into equivalent uranium percantages. '

| If the thormm content 1s appreciable ‘but the thorium/
" uranium ratio reasonably conetant, auch a comerston may etiil be
posniblo. . : : . ¥ .

If on_ the other hand. the assay results show that the
thorium content of the seémples is variable and sufficiently high %o
contridbute an Appreciable part of the total radiation from the '
samples, 1t may be possible by carrying out additional tests, such

as perhaps the measurement of the absorption coefficients of the o
gama rays emitted by the samyles. t.o determno the relative amount

- of urunmn and thorium preeem'.. o
@ M
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