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Background	
  	
  

  Located	
  in	
  the	
  South	
  East	
  of	
  
Sardinia,	
  near	
  Villaputzu,	
  
Cagliari	
  Province	
  

 Mining	
  shut	
  down	
  in	
  mid	
  to	
  
late	
  20th	
  centaury	
  	
  

  Baccu	
  Locci	
  is	
  an	
  arsenic,	
  
lead	
  and	
  zinc	
  mine	
  

  Severe	
  As	
  contamination	
  
also	
  

  Pillar	
  and	
  stall	
  mining	
  
technique	
  

 World	
  Health	
  Organization	
  
limits	
  10	
  micrograms/L	
  

  Italian	
  Limits	
  50	
  
micrograms/L….	
  5x	
  that	
  of	
  
the	
  WHO!	
  



Background-­‐	
  
Geology	
  



Repercussions	
  
of	
  Lead	
  
contamination	
  



Previous	
  Study	
  

  Franco	
  Frau’s	
  Paper	
  ‘Environmental	
  geochemistry	
  and	
  mineralogy	
  
of	
  lead	
  at	
  the	
  old	
  mine	
  area	
  of	
  Baccu	
  Locci	
  (south-­‐east	
  Sardinia,	
  
Italy)’	
  	
  	
  

  Focused	
  on	
  the	
  precipitation	
  or	
  dissolution	
  of	
  Pb	
  bearing	
  Jarosite,	
  
which	
  I	
  didn’t	
  find	
  in	
  my	
  modeling.	
  

  His	
  results	
  of	
  speciation-­‐solubility	
  calculations	
  with	
  PHREEQC	
  and	
  
field	
  evidence	
  suggest	
  that	
  Pb	
  could	
  precipitate	
  as	
  As-­‐containing	
  
plumbojarosite	
  

  He	
  admits	
  to	
  possibly	
  poor	
  and	
  unreliable	
  results	
  of	
  his	
  Pb	
  and	
  Pb-­‐
As	
  jasorsite	
  



My	
  Study	
  

  Selection	
  of	
  2	
  
important	
  sample	
  
sites	
  for	
  
comparison.	
  

  Further	
  
Investigation	
  as	
  to	
  
the	
  affect	
  of	
  pH	
  on	
  
the	
  saturation	
  of	
  
Pb	
  bearing	
  
minerals	
  



Table	
  of	
  results	
  
from	
  sampling	
  



PHREEQC	
  
MODELLING-­‐	
  
BL6	
  sample	
  
site	
  



PHREEQC	
  
MODELING-­‐	
  
RQ5	
  



Comparison	
  

Dilution	
  and/or	
  Sorption	
  onto	
  Ferrihydrites	
  	
  

207.2	
  x	
  3.396	
  x10-­‐8=	
  
7.04x10-­‐6g/L	
  
7.4micrgrams/L	
  

207.2	
  x	
  3.588	
  x10-­‐9=	
  
7.43x10-­‐7g/L	
  
0.74micrgrams/L	
  

Molarity	
  to	
  micrograms/L	
  



PHREEQC	
  
MODELING-­‐	
  
Affect	
  of	
  
changing	
  pH	
  
on	
  saturation	
  
of	
  Pb-­‐bearing	
  
minerals	
  

Reminder	
  of	
  original	
  data	
  from	
  BL6	
  at	
  
normal	
  conditions	
  (pH	
  7.9)	
  



Resultant	
  
Mineralogy	
  	
  



Results	
  with	
  
changed	
  
variables	
  

Increase	
  to	
  pH	
  10	
   Decrease	
  to	
  pH	
  6	
  

Precipitation!	
  



Results/	
  
Conclusion	
  

  The	
  Lead	
  contamination	
  is	
  below	
  the	
  WHO	
  limits	
  (far	
  below	
  the	
  
Italian	
  limit),	
  therefore	
  not	
  a	
  significant	
  problem	
  

  	
  Arsenic	
  is	
  the	
  polluted	
  which	
  needs	
  filtering	
  from	
  the	
  surface	
  
water	
  (which	
  we’ve	
  already	
  heard	
  about	
  from	
  previous	
  
presentations)	
  

  pH	
  affects	
  the	
  SI’s	
  of	
  different	
  Pb-­‐bearing	
  compounds	
  differently.	
  
Pb(OH)2	
  and	
  Cerrusite	
  become	
  more	
  saturated	
  with	
  an	
  increase	
  in	
  
pH,	
  the	
  opposite	
  affect	
  on	
  Anglesite	
  is	
  observed.	
  

  A	
  dramatic	
  change	
  in	
  pH	
  would	
  be	
  needed	
  for	
  any	
  significant	
  
affect	
  on	
  saturation	
  of	
  Pb	
  in	
  the	
  surface	
  water.	
  Natural	
  variation	
  in	
  
the	
  river	
  ranges	
  	
  from	
  7.0	
  to	
  8.0	
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