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ISOLATION OF SILT-SIZED QUARTZ FROM SEDIMENTS - 
G.W. Berger ,  P.J.  Mulhern and D . J .  Huntley 

Phys i c s  Dep,t. , Simon F r a s e r  Un ive r s i t y  
Burnaby, B.C., Canada V5A 1S6 

I n  o u r  on-going st.udy of  t h e  TL p r o p e r t i e s  of sediments  
w e  have found it u s e f u l  t o  i s o l a t e  q u a r t z  from ot .her  phases .  
For  f i n e  g r a i n  s i z e s  (5-10L1, say)  ,the u s u a l  d e n s i t y  and mag- 
n e t i c  methods a r e  t e d i o u s  and i n e f f e c t i v e  and w i l l  n o t  per -  
m i t  t h e  s e p a r a t i o n  of  q u a r t z  from p l a g i o c l a s e  because t h e i r  
d e n s i t i e s  and magnetic s u s c e p t i . b i l i  t ies  0 v e : r l . a ~ .  Chemical 
methods s e e m  v e r y  promising b u t  most o f  t h e s e  do n o t  remove 
q u a r t z  e f f i c i e n t l y  o r  r e q u i r e  u s ing  tempe:ratuxes above 50%. 

For some months w e  have ob ta ined  ve ry  good r e s u l t s  w i t h  
hydro£ l u o s i l i c i c  a c i d  ( H 2  SiF6 ) . Given t h e  proper  p r e - t r e a t -  
ment, t h i s  a c i d  w i l l  s e l e c t i v e l y  d i s s o l v e  t h e  major non- 
q u a r t z  components, l e a v i n g  t h e  q u a r t z  untouched. The suscep- 
t i b i l i t y  of  mine ra l s  t o  a t t a c k  by H2SiF6 has  been a t t r i b u t e d  
t o  t h e  e x t e n t  o f  aluminum i n  t e t r a h e d r a l  s u b s t i t u t i o n  (Syers  
e t  a1 1968) .  Hence, most a l u m i n o s i l i c a t e s  a r e  a t t a c k e d  wh i l e  
q u a r t z  i s  unscathed.  Because H2SiFs removes Fe ox ides  and 
hydrous Fe ox ides  ve ry  i n e f f i c i e n t l y ,  w e  i n i t i a l l y  t r e a t  our  
samples w i t h  0,lN HCI . Some magnetic mine ra l s  wi .11  S till re- 
main b u t  i n  much smaller amounts than f e l d s p a r s  and q u a r t z  
f o r  most sediments .  

W e  have removed t h e s e  magnetic mine ra l s  by us ing  a F ran tz  
magnetic s e p a r a t o r  i n  a  "wet mode" (Greene and C o r n i t i u s  1970, 
Parsonage 1979) .  We use  the  mod i f i ca t ion  of Greene and Corn- 
i t i u s  w i thou t  a  f e e d e r  and wi th  t h e  v i b r a t o r  t u rned  o f f  t o  
minimize tu rbu lence .  Furthermore,  r a t h e r  than us ing  ace tone  
a s  t h e  suspending medium w e  use  a  0 .01N sodium o x a l a t e  s o l u t -  
i o n  (de ion ized  w a t e r )  t o  p reven t  t h e  f l occu la t i . on  which some- 
t imes  occu r s  i n  ace tone .  The p r i c e  w e  pay i s  a much longer  
(Q 4 hours)  feed-through t i m e .  The sample i s  added p e r i o d i -  
c a l l y  w i t h  a s p a t u l a .  W e  have found t h a t  s i n c e  t h e  magnet.ic 
mine ra l s  c o n t r i b u t e  on ly  about  one- tenth  t h e  TL o f  a comparable 
amount o f  q u a r t z ,  and s i n c e  t h e  magnetic s e p a r a t i o n  i s  r e l -  
a t i v e l y  t e d i o u s ,  one may d i spense  w i t h  t h i s  s t e p  and apply  the  
H2SiFs a c i d  immediately a f t e r  t h e  H C 1  s t e p .  

The use  of  H2SiF6 t o  i s o l a t e  q u a r t z  was sugges ted  as 
e a r l y  as 1933 (Knopf 1933) and has  been d e s c r i b e d  more r ecen t -  
l y  by Sye r s  e t  a1 (1968) ,  S r i d h a r  e t  a1 (1975) and Jackson 
e t  a1 (1976).  For  convenience t o  the  r e a d e r  w e  o u t l i n e  Here 
our  adapted procedures ,  



The a c i d  i s  p r e t r e a t e d  by adding 4 - 8 8 ~  ( s i n c e  ou r  
samples are 4 - 1 1 ~ )  commercial s i l i c a  ( s i z e d  from 240 mesh 
commercial s i l i c a  powder), and s t o r i n g  a t  ~ O C  f o r  a t  leas t  
t h r e e  days w i th  occas iona l  s t i r r i n g .  P r i o r  t o  u se  of  t h e  
a c i d  the  commercial s i l i c a  i s  c e n t r i f u g e d  o u t .  S u f f i c i e n t  
a c i d  i s  added t o  t h e  sample t o  g i v e  a 1iquid:sol i .d  weight 
r a t i o  of 40:l .  Th i s  i s  k e p t  a t  % 180C and s t i r r e d  a t  leas t  
twice  a day. The d i g e s t i o n  t ime depends on t h e  amount of 
non-quartz p r e s e n t  which w e  e s t i m a t e  from o p t i c a l  examin- 
a t i o n  i n  o i l s  of  t h e  1 0 - 4 0 ~  s i z e  f r a c t i o n ,  assuming t h a t  t h e  
4 - 1 1 ~  f r a c t i o n  has  a s i m i l a r  composit ion.  Following Jackson 
e t  a 1  (1976) w e  s t o r e  t h e  mix ture  f o r  3 days  f o r  each 50 mg 
of p l a g i o c l a s e  and then  double t h i s  f o r  good measure. The 
p u r i t y  of t h e  f i n a l  r e s i d u e  (removed by c e n t r i f u g a t i o n )  i s  
checked by XRD powder p a t t e r n s .  For  a sediment t h a t  has  n o t  
been h e a v i l y  weathered t h i s  procedure  y i e l d s  a r e s i d u e  of a t  
leas t  90-95% q u a r t z .  S ince  t h e  remaining contaminants  are 
n o t  f e l d s p a r s  b u t  mainly opaques, t hey  probably c o n t r i b u t e  
n e g l i g i b l e  TL. For  h e a v i l y  weathered samples, p re - t rea tment  
w i th  6N HCI ( r a t h e r  than  0.1N H C 1 )  might be  p r e f e r r e d .  
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