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HINT'S FOR THE REDLJCT'ION OF SPlJRIOtJS TL 
S. R. Su t ton  & D. W. Zirnmerman 

Center f o r  Archaeometry 
Washington Un ive r s i t y  
S t .  Louis,  MO. 63130 

The use  of ovens t h a t  can be  evacuated and then f i l l e d  wi th  "oxygen-free" 
i n e r t  gas f o r  t h e  TL hea t ing  has  gene ra l ly  reduced spur ious  TL l e v e l s  t o  
n e g l i g i b l e  l e v e l s .  However, some f ine-gra in  samples from ceramics a r e  s t i l l  
found t o  be  obviously spur ious  ( ind ica t ed  by t h e  nonexistence of a p l a t eau  and 
t h e  c h a r a c t e r i s t i c  gradual  i n c r e a s e  i n  TL wi th  increas ing  temperature above 
" 300°C). And f r equen t ly  one wonders i f  a given sample i s  emi t t ing  a few per  
cent  spur ious  TL, not  q u i t e  enough t o  upse t  t h e  p l a t eau  but  neve r the l e s s  i n t r o -  
ducing perhaps a s  much as a 10% e r r o r  i n  t h e  da te .  Recently,  we made some 
measurements wi th  a low no i se  system ( l e s s  than 5 cps black body p lus  dark  
count a t  350°C) and found spur ious  s i g n a l s  of 5 t o  50 cps from a l l  of t h e  
£011 owing : 

1. 1 mg samples of "clean" 100 urn g r a i n s  of quar tz  and z i r con  
2. Mica 
3. Aluminum, b ra s s ,  nichrome, and s i l v e r  

We have had success  i n  reducing . these spurious l e v e l s  by inc reas ing  t h e  
p u r i t y  of t h e  atmosphere i n  t h e  oven. This  was accomplished by means of two 
f i l t e r s ;  one on t h e  vacuum l i n e  t o  s t o p  back d i f f u s i o n  of pump o i l  vapor i n t o  
the  TL oven, and one on t h e  i n e r t  gas  (argon) l i n e  t o  scavenge oxygen and water  
vapor from t h e  i .nert  gas ( see  F igure  1 ) .  

The coaxia l  t r a p  i s  from Veeco Instruments ,  Inc.,  Termi.na1 Drive, Plainview, 
N. Y. (with o f f i c e s  on a l l  con t inen t s  except  Af r i ca ) ,  Model VS-120, $138.00. The 
t r a p ' s  m e t a l l i c  absorbent  removes pump o i l  very  e f f ic ien t1 .y  and i s  claimed t o  work 
maintainance f r e e  f o r  many years .  The t r a p  s l i g h t l y  increased  pumping t ime t o  - 100 microns (because of reduced pumping speed) ,  bu t  below 100 microns evacuat ion 
was more r ap id  than  without  t h e  t r a p ,  i n d i c a t i n g  t h a t  cons iderable  o i l  d i f f u s i o n  
had been occurr ing.  Af te r  i n s t a l l a t i o n  of t h e  t r a p ,  we a l s o  found i t  possib1.e 
t o  remove t h e  beaker of P205 des i ccan t  from the  oven wi th  no apparent change i n  

) evacuat ion r a t e .  
f ,  

The oxygen/water-vapor t r a p  housing i s  a molecular s i e v e  t r a p  ( a l s o  from 
Veeco, Model TR-101, $175.00). It i s  f i l l e d  wi th  a mixture of molecular s i e v e  
beads (supplied wiph t h e  t r a p )  which absorb water vapor,  and a reagent  "Ridox" 
from Fisher  S c i e n t i f i c  Co., U. S, A. (with branches i n  ~ e r m a ' n ~ ,  Switzer land,  
Mexico, and Puerto Rico) No. R-30, which scavenges oxygen. The t r a p  housing 
conta ins  a h e a t e r  f o r  a c t i v a t i n g  t h e  molecular s i e v e  ma te r i a l  a t  200°C. The Ridox 
regent  is  ac t iva t ed  s imultaneously a t  t h e  same temperature by flowing a regenera- 
t i o n  gas (4-6% hydrogen i n  an i iner t  gas ,  e. g. helium, a non-explostve mixture)  
through t h e  housing. The product d a t a  s h e e t  from F i she r  g ives  t h e  d e t a i l s  f o r  
c a l c u l a t i n g  t h e  oxygen r educ t ion  t o  be expected and r egene ra t ion  procedure. 
For our  p a r t i c u l a r  t r a p ,  holding 30cc of Ridox, a flow r a t e  of 1 R/min, and 
assuming t h e  gas i n i t i a l l y  con ta ins  5 ppm oxygen, 95% o r  more of t h e  oxygen should 
be  removed f o r  a flow period of 80 hours.  Then t h e  u n i t  i s  regenerated.  



The b e n e f i t  of t h e  oxygen t r a p  was measured t o  some ex ten t  by use  of an 
oxygen meter (Teledyne, P. 0. Box 70, San Gabr ie l ,  Cal., 91776, Model 311). 
Although i n  p r i n c i p l e  capable of measuring oxygen l e v e l s  t o  0.1 ppm, t h e  
p a r t i c u l a r  meter we were us ing  was l i m i t e d  t o  a - 1 pprn by a small. Leak i n  t h e  
i n t a k e  manifold. Without t h e  oxygen t r a p ,  a l e v e l  of 3.5 pprn was measured 
d i r e c t l y  from the  argon tank,  and t h e  same wi th  t h e  meter connected on t h e  out- 
l e t  of t h e  TTd oven ( a f t e r  f i r s t  evacuat ing t h e  oven, then  r e f i l l i n g  w i t h  argon) .  
( I n c i d e n t i a l l y ,  t h e  argon t ank  came w i t h  a guarantee  of e0.5 ppm oxygen.) With 
t h e  oxygen t r a p  i n  p l ace  and a c t i v a t e d ,  t h e  output  from t h e  oven read- 1 ppm, 
and a s  mentioned above was be l i eved  t o  b e  t h e  l i m i t  of t h e  meter. No improve- 
ment was seen i n  oxygen l e v e l  by f l u s h i n g  t h e  gas,  a s  opposed t o  simply f i l l - i n g  
t h e  oven a f t e r  evacuation. Even hea t ing  a f ine-gra in  d i s k  t o  450°C, wi th  a 
s t a t i c  gas ,  t he  oxygen l e v e l  s t i l l  measured l ppm. The importance of evacuat ion 
was demonstrated by f l u s h i n g  t h e  oven a t  3 R/min f o r  5 min. from room p res su re  
without  f i r s t  evacuat ing t h e  oven; g iv ing  an  oxygen l e v e l  of 3000 ppm. 

The e f f e c t  of t h e  tw 
standard", a f i n e l y  groun 

eve l s  fr?X*, : 

FIGURE 1 FIGURE 2 


