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I NTERLABORATORY STUDY OF POTASS I UM CONTENTS US I NG GAMMA SPECTROMETRI C 
AND ATOMIC ABSORPTION ANALYSES AND COMPARISON WITH GRAIN S I Z E  

/ 
H .  PROSZYNSKA Laboratori um wieku term01 uminescencji , Madal i<skiego 42-62, 

02-540 Warsaw, Poland. 
M. A .  MILLER Bul l ard Laboratories, Department of Earth Sciences, 

Un,i versi ty of Cambridge, Madingley Road, Cambri dye, CB3 O E Z ,  U .  K . .  
A .  G .  W INTLE The Godwi n Laboratory, Sub-departmen t of Quaternary Research, 

University of Cambridge, Free School Lane, Cambridge, C B 2  3RS, U .K, , 

Introduction 
As par t  of an exchange sponsored by the Royal Society, sediment samples from 

Poland, which are  being used in a TL dating study, had t h e i r  potassium contents 
analysed by two d i f fe rent  techniques. All the samples were sediments of 
Scandinavian or igin,  reworked in to  sands, A and B, and loesses C , D y E , F y G , H  and I .  
The grain s i ze  analyses of each of these sediments are  given in Figure 1. For TL 
dating an accurate determination of the potassi urn content i s  essential  since the 
potassium content of the bulk sample i s  responsible f o r  about 40% of the total  
dose rate  to  the f ine  grain minerals which are used f o r  dating. 

Figure 1 

grain s i ze  ( m m )  



Gamma Spectrometry 
Gamma spectrometry was carried o u t  in the University of Warsaw using a NaI(T1) 

SKG- 1 detector made by Tesl a-Cmechoslovaki a ,  an EH1 photomul t ip1 i e r  tube type 9514s 
and a mu1 t i  channel analyser type AI-1024 made in the Soviet Union. Dr i f t  was 
corrected by use of CO-60 peaks (1.17 and 1.33 Flev). 'The detector i s  ca1 ibrated 
using a standard with 3 % K (3.62% K20) The 500gram standard i s  made up of 
28.6 gram of KC1 i n  chemical s i l i c a .  3-5 determinatians are made using a counting time 
of 72 minutes and two background runs each of 36 minutes a re  performed. Sample weight 
i s  500 gram. The potassium window (1,39-1.57 Mev) will also contain contributions 
from urani um and thorium gamma decays and a1 lowance i s  made f o r  these contributions 
fo r  each sample. The resul ts  are given i n  Table I ,  

Atomi c Absorption Spectrophotometry 
In Cambridge the potassi um contents were measured using atomi c absorption 

spectrophotornetry (AA$). These resu l t s  are  also given in 'Table 1. The er ror  quoted 
i s  the standard devi ation calculated from the number of determinations made on 
each sample ( f i  gure in brackets).  Each determination was made on approximately 
0.1 gram of sample weighed d i rec t ly  into a platinum crucible. lOml of hydrofluoric 
acid and Iml 50% sulphuric acid were added and the whole evaporated t o  dryness on a 
sandbath. The resul t ing residue was then dissolved i n  de-ionised water and washed 
in to  volumetric flasks.  The K20 calibration solutions were made up w i t h  Analar KC1 
and both the standards and the samples conta,ined 200 ppm Na t o  eliminate the 
e f f ec t  of ionisation enhancement d u r i n g  AA$. 

Discussion 
The resul ts  in Table 1 are  arranged in order of decreasing grain s ize.  I t  can be 

seen that fo r  these sediments the amount o f  potassi urn i s  closely connected with the 
granulometric composition: f o r  sands A,B  K20 i s  0.6-0.7 %, f o r  sandy loesses C , D  
K20 i s ~ 1 . 5  % and fo r  the f i n e r  loesses 1.8-2.1 %. I t  i s  especially high fo r  those 
samples which contain a l o t  of f ine  grains (2-20 pm) with a higher percentage of 
potassi urn r i  ch minerals (e .  g,  K - f e l  dspars and muscovi t e ) .  The percentage of colloid 
cl ay (L 2 pm) seems to be relat ively unimportant. This confirms the work of Borowiec 
who found the maximum K20 content of Polish loesses t o  be i n  the 2-5 ym grain s i ze  
(Borowiec, 1970). 

For the seven samples of loess the agreement was excellent,  the mean r a t i o  of 
the resul ts  for  the two techniques being 1.01 - + 0.03. For samples A and B the lower 
precision of the AAS resu l t s  was due to  t h e i r  inhomogeneity. 



Table l 

Mal i ni e c  

Kra k6w P 

Krak6w 3 

Tyszowce 6 

Kazi m i  erza 

Komarow 

Tyszowce 4 

Kra k6w 6 

Tyszowce 2 

K20 % (AAS) 
0,69 .- + 0.08 ( 4 )  

0.65 a 0.06 ( 2 )  .-- 

1.47 -. + 0.01 ( 3 )  

1,55 + 0.02 ( 3 )  - 
1.'77 -t. 0.02 ( 3 )  

1 .961 i  0.001 ( 3 )  

1.92 t 0.007 ( 3 )  - 

2.07 + 0.02 ( 3 )  -- 
1.89 - t 0.01 ( 3 )  

References 

Borowiec,J. 1970. Comparison of composi t ion and propert ies of loesses  occurring 

i n  Poland. Annales Universi t a t i s  M. Curie-Skl odowska, sect ion B ,  - 25, 

Acknowl edgemen t s  

We wish t o  thank the  Royal Society f o r  sponsoring the v i s i t  of H .  pr6szy6ska 

t o  Cambridge in  September and October 1931. The TL s tud ies  a r e  supported by N E R C  

g ran t  GR3/3174. 



P U R I T Y  TEST1 NG OF TL M1 NERAL SEPARATES B Y  CATHODOLUMI NESCENCE 

S. R. S u t t o n  
Center  f o r  Archaeometry 
Washington U n i v e r s i t y  
S t ,  Louis ,  MO 63130 

Many TL measurements a r e  performed on mono-mineralic powders 
which have been s e p a r a t e d  from t h e  sample of i n t e r e s t .  A f a m i l i a r  
example i s  t h e  measurement of q u a r t z  s e p a r a t e s  i n  t h e  q u a r t z  i n c l u s i o n  
method of p o t t e r y  d a t i n g .  I n  such i n s t a n c e s ,  i t  i s  u s u a l l y  d i f f i c u l t  
t o  a s c e r t a i n  t h e  l e v e l  of p u r i t y  of t h e  minera l  s e p a r a t e ,  Sample pur- 
i t y  i s  ex t remely  impor tan t ,  p a r t i c u l a r l y  when measuring TL m i n e r a l s  of 
low s e n s i t i v i t y  such a s  q u a r t z ,  because on ly  a ve ry  s m a l l  amount of 
contaminat ion  by b r i g h t  TL minera l  g r a i n s ,  such a s  f e l d s p a r ,  can  
r e s u l t  i n  a  s i g n i f i c a n t  l e v e l  of a b h e r r a n t  TE. This  t y p e  of contami- 
n a t i o n  can be c a t a s t r o p h i c  f o r  s e v e r a l  r easons ,  F i r s t ,  t h e  contam- 
i n a t i n g  m i n e r a l s  might  e x h i b i t  anomalous f a d i n g .  Second, t h e i r  
dos imetry  may be d r a s t i c a l l y  d i f f e r e n t  from t h a t  of t h e  d e s i r e d  
minera l .  And, t h i r d ,  t h e  v a r i a b l e  number of s t r a y  g r a i n s  i n  each TL 
a l i q u o t  w i l l  l e a d  t o  poor r e p r o d u c i b i l i t y ,  

A p a r t i c u l a r l y  v a l u a b l e  and convenient  t o o l  i n  v e r i f y i n g  t h e  pur- 
i t y  of TL minera l  s e p a r a t e s  is cathodoluminescence ( C L ) .  The i n s t r u -  
ment used i n  our l a b o r a t o r y  i s  t h e  "Luminoscope* manufactured by 
Nuclide Corpora t ion  (Acton, Mass. U.S.A,). B a s i c a l l y ,  t h e  d e v i c e  i s  a  
cold-cathode e l e c t r o n  gun a t t a c h e d  t o  a  smal l  vacuum chamber ( rough ly ,  
13cm X 2Qcm X 3cm). Samples i n  t h e  form of powders, s l a b s  o r  t h i n  
s e c t i o n s  can be p laced  i n  t h e  chamber and c o n t i n u o u s l y  bombarded w i t h  
e l e c t r o n s  up t o  18keV ( t y p i c a l  o p e r a t i n g  c u r r e n t  is  0.3mA). The 
chamber is  equipped w i t h  l eaded  g l a s s  windows on t h e  t o p  and bottom 
f o e  viewing t h e  sample and i s  w e l l - s u i t e d  f o r  a t t achment  t o  t h e  s t a g e  
of an  o p t i c a l  mi.croscope. Our p a r t i c u l a r  ins t rument  is a t t a c h e d  t o  a  
Bausch and Lomb Stereozoom b i n o c u l a r  microscope (wi th  camera a t t a c h -  
ment) p r ~ v i d i n g  a  maximum m a g n i f i c a t i o n  of 140x. 

I n  p r a c t i c e ,  a  dozen samples can be e a s i l y  loaded s imul taneous ly .  
Evacuat ion of t h e  chamber t o  abou t  30 microns p r e s s u r e  r e q u i r e s  on t h e  
o r d e r  of t e n  minutes  and a  u s a b l e  beam can be o b t a i n e d  i n  a s  l i t t l e  a s  
a  few seconds.  For optimum s t a b i l i t y ,  t h e  chamber should  be evacuated  
t o  1 0  microns and t h e  beam mainta ined by d r y  i n e r t  g a s  ( e .g . ,  helium) 
in t roduced  through t h e  s u p p l i e d  need le  v a l v e  a t t achment .  The e l e c t r o n  
beam is focussed and c e n t e r e d  i n  t h e  microscope f i e l d  of view us ing  
focus ing  magnets and samples a r e  in t roduced  t o  t h e  beam by va ry ing  t h e  
p o s i t i o n  of t h e  i n t e r n a l  sample t r a y .  

The e x c i t a t i o n  of m i n e r a l  powders of smal l  g r a i n - s i z e  ( < " l m m )  is 
somewhat compl ica ted  by t h e  tendency of t h e  g r a i n s  t o  cha rge  and 
assume b a l l i s t i c  t r a j e c t o r i e s .  However, we f i n d  t h a t  t h i s  i s  u s u a l l y  
avoided by o p e r a t i n g  a t  h igh  v o l t a g e  b u t  low c u r r e n t .  I n  t h e  c a s e  
t h a t  high c u r r e n t  is  necessa ry  t o  e x c i t e  adequa te  luminescence from 
t h e  sample, our s t a n d a r d  p rocedure  i s  t o  epoxy t h e  g r a i n s  t o  a  micro- 
scope s l i d e  be ing c a r e f u l  n o t  t o  comple te ly  cover  t h e  g r a i n s  w i t h  
epoxy. (Th i s  can e a s i l y  be accomplished by sp read ing  a  v e r y  t h i n  l a y e r  
of epoxy on t h e  s l i d e  w i t h  t h e  edge of ano the r  s l i d e ,  s p r i n k l i n g  on 
t h e  g r a i n s  and c u r i n g  a t  room t e m p e r a t u r e ) .  



An example of t h e  u s e f u l n e s s  of t h i s  t echnique  i s  provided by 
some measurements performed on q u a r t z  s e p a r a t e d  from a hea ted  g r a n i t e  
rock from a Colorado a r c h a e o l o g i c a l  hea r th .  The b a s i c  s e p a r a t i o n  pro- 
cedure  was t o  soak 3 m  d iameter  c h i p s  of t h e  rock i n  concen t r a t ed  HF 
a c i d  t o  e l i m i n a t e  t h e  m a j o r i t y  of non-quartz m a t e r i a l  ( p r i n c i p a l l y ,  
f e l d s p a r ) .  A f t e r  30 minutes  soak ing  fol lowed by 1 5  minutes  i n  alumi- 
num c h l o r i d e  s o l u t i o n  (Ca r r iveau ,  Ancient  TL no.1, 1977) a  very 
c lean- looking  powder of w h i t e  g r a i n s  was ob ta ined .  Subsequent TL 
a n a l y s i s  r e s u l t e d  i n  ve ry  un rep roduc ib l e  weight-normalized n a t u r a l  TL 
( s t a n d a r d  d e v i a t i o n  of 3 0 % ) .  The n a t u r a l  TL .glow cu rve  of t h i s  
m a t e r i a l  ( c u r v e  8 )  c o n s i s t e d  of a  peak a t  about  340 C w i t h  a  n o t i c a b l e  
bu lge  nea r  4 0 0  C.  The e q u i v a l e n t  dose  curve  ( p l a t e a u  t e s t )  a l s o  
showed a  bump a t  4 0 0 ' ~ .  CL viewing of t h e  s e p a r a t e  r evea l ed  t h e  pres-  
ence  of a  very  fewp b r i g h t  b l u e  f e l d s p a r  g r a i n s .  The l e v e l  of contam- 
i n a t i o n  was on t h e  o rde r  of a few g r a i n s  i n  a 5 mi l l i g ram a l i q u o t  o r  
abou t  1:9000, An a d d i t i o n a l  30 minutes  i n  t h e  a c i d  e l i m i n a t e d  t h e s e  
g r a i n s  a s  confirmedoby CL and t h e  r e p r o d u c i b i l i t y  improved t o  5%. I n  
a d d i t i o n ,  t h e  400 C TL component d i sappeared  ( cu rve  b) and t h e  
e q u i v a l e n t  dose  cu rve  became more l e v e l .  Obviously,  t h e  poor reprodu- 
c i b i l i t y  r e s u l t e d  from t h e  v a r i a b l e  number of b r i g h t  g r a i n s  i n  t h e  
a1 i q u o t s  . 

'QUARTZ'' SEPARATE GLOW CURVES 

Natural TL glow curves f o r  aliquots 1 
of 74-420 micron "quartz" powder 1 separated from the Colorado gt  it€ I i TL measured with Corning 5-60 plus 
5-58 f i l t e r s  a t  a heating r a t e  of 1 
3OC/sec. Background negligible t o  
450°c, l )  y 

I 

( a )  30 minute HF soak- I( 

CL shows contaminating bright ; 
grains.  

( b )  60 minute HF soak- 
J 

CL shows clean quartz separate 
1 

TEMP. ' . * C )  



S i m i l a r  e x p e r i e n c e s  have  been e n c o u n t e r e d  w i t h  q u a r t z  s e p a r a t e s  
from p o t t e r y  s h e r d s ,  I n  one such  c a s e ,  q u a r t z  s e p a r a t e s  from Texas 
p o t t e r y  were found t o  y i e l d  poor p l a t e a u s  (measurements  by D. Z i m m e r -  
man) ,  CL examina t ion  showed t h e  p r e s e n c e  of a  few v e r y  b r i g h t  z i r c o n  
g r a i n s .  Heavy l i q u i d  e x t r a c t i o n  of t h e  z i r c o n  was r e q u i r e d  i n  t h i s  
i n s t a n c e  and good p l a t e a u s  f o r  t h e  -wpureN s e p a r a t e  r e s u l t e d .  

Of c o u r s e ,  t h i s  p r o c e d u r e  p r o h i b i t s  s u b s e q u e n t  u s e  of t h e  
e l e c t r o n - e x c i t e d  g r a i n s  f o r  TL d e t e r m i n a t i o n  of a r c h a e o l o g i c  dose .  I n  
t h e  c a s e  t h a t  sample s i z e  is  l i m i t e d ,  t h e  CL e x a m i n a t i o n  c a n  be  pe r -  
formed on "glewn m a t e r i a l  t o  v e r i f y  s e p a r a t e  p u r i t y ,  

5 SPURIOUS TIDBITS 

G . W .  B e r g e r ,  T.A. B r o w n ,  D.3.  H u n t l e y  & A . G .  W i n t l e  

P h y s i c s  D e p t ,  , S . F .  U . ,  B u r n a b y ,  B.C. 
V 5 A  1 S 6  C a n a d a  

( 1 )  O r d i n a r y  a l u m i n i u m  s a m p l e  d i s c s  s h o w  s o m e  s p u r i o u s  TL 
t h e m s e l v e s  a n d  t h i s  i s  a s e r i o u s  p r o b l e m  w i t h  s a m p l e s  t o o  
t h i n  t o  o b s c u r e  t h e  d i s c .  We h a v e  e l i m i n a t e d  t h i s  p r o b l e m  
by c l e a n i n g  t h e  d i s c s  i n  h y d r o f l u o r i c  a c i d  b e f o r e  e a c h  u s e  
a s  f o l l o w s .  A f t e r  r e m o v a l  o f  g r e a s e  w i t h  a n  o r g a n i c  
s o l v e n t  s u c h  a s  t r i c h l o r o e t h y l e n e  t h e  d i s c s  a r e  p l a c e d  i n  
a g l a s s  b e a k e r  ( -100 m l )  w i t h  a b o u t  30 m 1  o f  w a t e r .  Abou t ,  
3 m 1  o f  c o n c e n t r a t e d  HF i s  a d d e d  a n d  s t i r r e d  i n ;  a l m o s t  
i m m e d i a t e l y  t h e r e  i s  c o n s i d e r a b l e  f i z z i n g  a n d  t h e  m i x t u r e  
b e c o m e s  c l o u d y .  A f t e r  a  f e w  s e c o n d s  t h e  m i x t u r e  i s  p o u r e d  
down t h e  d r a i n  a l o n g  w i t h  a l a r g e  f l o w  o f  w a t e r ,  a n d  
r e p e a t e d l y  r i n s e d  w i t h  m o r e  water  u n t i l  t h e  a c i d  i s  a l l  
r e m o v e d ,  We p e r f o r m  a l l  t h e s e  o p e r a t i o n s  i n  a  f u m e  h o o d  
w i t h  a b u i l t - i n  w a t e r  t a p  a n d  d r a i n .  

( 2 )  When s o m e  s p u r i o u s  T l  i s  e v i d e n t ,  b u t  n o t  d o m i n a n t ,  
i t  i s  t e m p t i n g  t o  s u b t r a c t  t h e  r e h e a t  f r o m  t h e  f i r s t  g l o w  
t o  o b t a i n  t , h e  t r u e  T L .  T h i s  i s  n o t  t h e  c o r r e c t  t h i n g  t o  
d o .  T h e  e r r o r  o f  t h i s  m e t h o d  i s  i m m e d i a t e l y  a p p a r e n t  i f  
t h e  r e h e a t  c u r v e  i s  h i g h e r  t h a n  t h e  f i r s t  g l o w ,  a s  o c c u r s  
o n  o c c a s i o n .  A n o t h e r  m e t h o d  o f  d e t e c t i n g  t h i s  e r r o r  i s  t o  
s t o p  t h e  f i r s t  g l o w  a t  a  l o w e r  t e m p e r a t u r e  a n d  t h e n  
r e h e a t .  I t  i s  o b i v o u s  t h a t  t h e  f i r s t  h e a t i n g  e n h a n c e s  t h e  
s p u r i o u s  s i g n a l  a l t h o u g h  t h e  m e c h a n i s m  f o r  t h i s  i s  n o t  
k n o w n .  



3 )  We h a v e  f o r  o v e r  a  y e a r  now b e e n  u s i r l g  a  m o d e l  8 3 0 1  
H y d r o x  P u r i f i e r " ,  s o l d  by  M a t h e s o n  ( P . O .  Box  8 9 ,  W h i t b y ,  
n t a r i o ,  LIN 5 R 9 ,  C a n a d a )  t o  r e m o v e  o x y g e n  f r o m  o u r  h i g h  
u r i t y  a r g o n  ( <  5 ppm 0 2 ) .  T h i s  h a s  e n a b l e d  u s  t o  o b t a i n  
L  m e a s u r e m e n t s  o n  a n u m b e r  o f  s a m p l e s  w i t h  v e r y  l o w  l i g h t  

l e v e l s ,  o n e  a s  l o w  a s  2 0  p h o t o n  c o u n t s / s ,  f o r  w h i c h  t h e  TL 
was a l m o s t  c o m p l e t e l y  o b s c u r e d  by  s p u r i o u s  w h e n  t h e  p u r i -  
f i e r  w a s  n o t  u s e d .  An e x a m p l e  o f  t h e  r e d u c t i o n  o f  t h e  
s p u r i o u s  e m i s s i o n  i s  s h o w n  i n  F i g u r e  1 .  

A d v a n t a g e s  o f  t h i s  s y s t e m  a r e  i t s  e v i d e n t  s u c c e s s  a n d  
t h e  m a n u f a c t u r e r  ' S  s t a t e m e n t  t h  t t h e  p u r i f i e r  w i  1 1  e a s i l y  
c l e a n  t h e  o x y g e n  f r o m  f i f t y  7 m c y l i n d e r s  o f  a r g o n  w i t h  
1 0  ppm 0 2 .  I t s  t h e o r e t i c a l  c a p a c i t y  i s  2 6 g  o f  o x y g e n  o r  
w a t e r .  

D i s a d v a n t a g e s  a r e  i t s  h i g h  c o s t  ( - $ 8 0 0 ) ,  i t  i s  n o t  
r e c h a r g a b l e ,  i t  t a k e s  3 0  m i n u t e s  t o  warm u p  a n d  2 h o u r s  t o  
c o o l ,  a n d  a r g o n  m u s t  b e  k e p t  f l o w i n g  w h i i e  it ,  is w a r m .  I t  
c a n n o t  b e  u s e d  w i t h  n i t r o g e n ,  S p e c i a l  v a l v e s  a n d  r e g u -  
l a t o r  a r e  r e c o m m e n d e d  f o r  u s e  w i t h  t h e  p u r i f i e r  i n  o r d e r  
t o  a v o i d  i n t r o d u c t i o n  o f  o x y g e n  t o  t h e  g a s  l i n e  f r o m  t h e  
a i r .  P o t e n t i a l  p u r c h a s e r s  s h o u l d  s t u d y  b o t h  t h e  
e n g i n e e r i n g  r e p o r t  a n d  t h e  i n s t r u c t i o n  m a n u a l  b e f o r e  
o r d e r i n g  i n  o r d e r  t o  s e t  u p  t h e  s y s t e m  p r o p e r l y .  

A n o t h e r  c o m m e r c i a l  p u r i f i e r ,  m o d e l  
G P - 1 0 0  f r o m  R . D .  M s t h i s  Co.  ( 2 8 4 0  G u n d r y  A v e . ,  P .O .  Box 
6 1 8 7 ,  C a l i f o r n i a  9 0 8 0 6  U .S .A)  i s  a v a i l a b l e  a t  a  s i m i l a r  
p r i c e  a n d  h a s  t h e  a d v a n t a g e  o f  a r e p l a c e a b l e  T i  g e t t e r  
e l e m e n t  a n d  a d j u s t a b l e  t e m p e r a t u r e ;  i t s  max imum f l o w  r a t e  
i s  o n l y  114 R / m i n  h o w e v e r  c o m p a r e d  t o  5 R / m i n  f o r  t h e  
M a t h e s o n .  

( 4 )  E v e n  w i t h  t h e  p u r i f i e r  we f o u n d  r e c e n t l y  t h a t  o u r  
s p u r i o u s  l e v e l  h a d  b e e n  r i s i n g .  We r e d u c e d  i t  s u b s t a n -  
t i a l l y  b y  a  t h o r o u g h  c l e a n i n g  o f  t h e  g l o w  o v e n  a n d  u s i n g  a  
h e a t i n g  t a p e  t o  b a k e  t h e  i n a c c e s s i b l e  c o p p e r  v a c u u m  l i n e .  
T h e  p r o b l e m  was f o u n d  a f t e r  we h a d  m e a s u r e d  a n u m b e r  o f  
s a m p l e s  c o n t a i n i n g  o r g a n i c  m a t e r i a l .  I t  a p p e a r s  t h a t  s u c h  
m a t e r i a l  c o n t a m i n a t e s  t h e  g l o w  o v e n  a t m o s p h e r e  a n d  t h a t  
t h i s  c o n t a m i n a t i o n  i s  n o t  r e m o v e d  by  k e e p i n g  t h e  c h a m b e r  
p u m p e d  w h i l e  n o t  i n  u s e .  An a l t e r n a t i v e  t o  t h e  c l e a n i n g  
t h a t  a p p e a r s  t o  w o r k  i s  s p r a y i n g  t h e  g l o w  o v e n  w i t h  a 
s i l i c o n e  s p r a y  ( S i l - S p r a y  f r o m  D u x e  P r o d u c t s ,  P .O .  Box  
1 1 9 2 ,  C i n c i n a t t i ,  O h i o  4 5 2 0 1  U . S . A . )  t h u s  s e a l i n g  t h e  
c o n t a m i n a n t  i n  p l a c e  a l t h o u g h  t h i s  i s  o n l y  o f  t e m p o r a r y  
b e n e f i t .  

( 5 )  A t  t h i s  p o i n t  t w o  c l e a r l y  s e p a r a t e  s o u r c e s  o f  g a s  
r e s p o n s i b l e  f o r  t h e  s p u r i o u s  T L  were r e c o g n i z e d ,  t h e  c h a m -  
b e r  o u t g a s s i n g  a n d  t h e  a r g o n .  I n  o r d e r  t o  f i n d  a n  o p t i m u m  
we t r i e d  f l o w i n g  t h e  a r g o n  t h r o u g h  t h e  g l o w  o v e n  a n d  
v a c u u m  pump i n  s u c h  a way t h a t  t h e  f l o w  r a t e  wss 1 / 2  R / m i n  
a n d  p r e s s u r e  i n  t h e  g l o w  o v e n  was 3 0 0  pm H g .  I n  t h i s  w a y  
t h e  c h a m b e r  w o u l d  b e  c o n t i n o u s l y  p u r g e d  a n d  t h e  a m o u n t  o f  
a r g o n  i n  t h e  c h a m b e r  w o u l d  b e  l e s s  t h a n  0 .05% o f  t h e  
a m o u n t  p r e s e n t  w h e n  t h e  c h a m b e r  i s  a t  a t m o s p h e r i c  p r e s -  
s u r e .  T h e  d e c r e a s e  i n  t h e  s p u r i o u s  l e v e l  w a s  d r a m a t i c ,  
a m o u n t i n g  t o  a n  o r d e r  o f  m a g n i t u d e  o r  m o r e .  An e x a m p l e  i s  
s h o w n  i n  F i g u r e  2 .  



S o m e  o f  t h e s e  o b s e r v a t i o n s  a n a  d e v e 1 , o p m e n t s  a r o s e  a s  
a r e s u l t  o f  s e v e r e  a n d  f r u s t r a t i n g  s p u r i o u s  t r o u b l e s  w i t h  
a  v a r i e t y  o f  s a m p l e s .  T h e  f a t t e r  i n c l u d e d  R o m a n  p o t t e r y ,  
L o y a l t y  I s  s h e r d s ,  c a l c i t e ,  o c e a n  s e d i m e n t s  a n d  v o l c a n i c  
a s h  s a m p l e s .  D e s p i t e  t h e  i m p r o v e m e n t s  n o t e d  we  h a v e  
o c c a s i o n a l l y  f o u n d  s a m p l e s  w h i c h  e x h i b i t  a  h i g h  d e g r e e  o f  
i r r e p r o d u c i b i l i t y  a t  t h e  h i g h  t e m p e r a t u r e  e n d  o f  t h e  g l o w  
c u r v e .  1.t i s  t e m p t i n g  t o  a t t r i b u t e  t h i s  t o  a  p e r h a p s  
d i f f e r e n t  f o r m  o f  s p u r i o u s  TL. We w o u l d  b e  g r a t e f u l  t o  
a n y o n e  k n o w i n g  t h e  c a u s e  o r  a  c u r e  i f  t h e y  w o u l d  p u b l i c i z e  
t h e s e .  

I n  s u m m a r y ,  i t  h a s  b e c o m e  a p p a r e n t  t o  us t h a t  
s p u r i o u s  TL c a n  b e  e l i m i n a t e d  o r  r e d u c e d  t o  m a n a g d b l e  
p r o p o r t i o n s  w i t h  s t r a i g h t - f o r w a r d  t e c h n i q u e s .  I t  i.s a l s o  
c l e a r  t h a t  a  v a c u u m  s y s t e m  w h i c h  i.s v e r y  " t i g h t "  a n d  c l e a n  
a n d  w h i c h  h a s  a  g o o d  p u m p  w i l l  p r e v e n t  t h e  o c c u r a n c e  o f  
m a n y  o f  t h e s e  a n n o y a n c e s .  

T h e  S p e n c e r  G u l f ,  S o u t h  A u s t r a l i a ,  s a m p l e  w a s  
p r e p a r e d  b y  3.R. P r e s c o t t  d u r i n g  a  v i s i t  a n d  k i n d l y  l e f t  
h e r e  f o r  u s ,  
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Figure 1. Demonstration of the reduction in the spurious 
intensity produced by the use of the Matheson 
purifier. The sample is Spencer Gulf sediment and 
has previously been glowed, The rapid increase in 
spurious intensity when the heat is switched off, 
shown in the upper curve, is curious, reproducible 
and unexplained. 
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Figure 2. The sane sample disc heated 
a) under vacuum and being pumped 
b) Ar flow 1 l/nin at atmospheric pressure 

with the purifier on. 
c) Ar flow $ l/nin at a pressure of about 

,300 p m  Hg (not critical) with the purifier on. 
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