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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 ,  
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( 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. 



photon 
casn ts l 
second 

per l 

Temperature 'C 

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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