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INFLUENCE OF pH ON SURFACE PRECIPITATE FORMATION OF NI(II) ON PYROPHYLLITE.
K . G . Schecke l and D . L . Sparks , Depar tmen t o f P lan t and So i l Sc iences , Un ive r
s i t y o f D e l a w a r e , N e w a r k , D E 1 9 7 1 7 - 1 3 0 3

P r e c i p i t a t i o n k i n e t i c s o f h e a v y m e t a l s o n n a t u r a l s u r f a c e s h a s r e c e n t l y b e c o m e a n a r e a
o f g r e a t i n t e r e s t . S p e c t r o s c o p i c s t u d i e s h a v e s h o w n t h a t f o r m a t i o n o f m i x e d m e t a l
complexes can occur within a matter of minutes, even with surface loadings less than
monolayer coverage. Considering soil pHs around the world vary dramatically, pH could
play an important ro le in determin ing the extent of sur face prec ip i ta t ion. In th is
study, in-situ atomic force microscopy (AFM) and batch techniques were employed to
e x a m i n e p r e c i p i t a t i o n o f N i o n p y r o p h y l l i t e , a n i d e a l 2 : 1 c l a y m i n e r a l , o v e r a 2 4 h o u r
p e r i o d a n d a t p H s o f 7 . 5 , 6 . 5 , a n d 5 . 5 . D i s s o l u t i o n o f m e t a l s u r f a c e p r e c i p i t a t e s
and the overal l alteration of the mineral surface are very important in determining
t h e f a t e o f m e t a l s i n t h e e n v i r o n m e n t . U s i n g a F l u i d C e l l , A F M w a s u t i l i z e d t o f o l l o w
i n - s i t u d i s s o l u t i o n o f t h e s u r f a c e p r e c i p i t a t e s a n d t h e r e s u l t s w e r e c o m p a r e d w i t h
b a t c h d i s s o l u t i o n s t u d i e s .
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As part of a continuing study of contaminant distribution and transport processes in aqueous environments, we
have examined the strontium environment in a model system. Our samples of Sr sorbed to hydrated ferric oxide were
prepared by precipitation from ferric nitrate solution and studied by x-ray absorption fine structure (XAFS) spectroscopy.
Sr k-edge measurements were performed on beamline Xll at the NSLS at room temperature and liquid nitrogen
temperature, at sample loadings from 10"- to 1 mole Sr/mole Fe. A Stem-Heald type fluorescence ionization chamber with
Rb filter and soller slits was used to reject elastic scatter, and an aluminum attenuator was used to reduce Fe fluorescence
from the sample matrix. Analysis was carried out with the University of Washington XAFS program package using both
empirical and theoretical standards generated by the FEFF6 program. Analysis of the first coordination shell clê ly
shows a beat at 7.5 A"'. Good fits to two Gaussian oxygen subshells were obtained, with 8 oxygen atoms at 2.58 A and 2
oxygen atoms at 2.37 A. The second shell consists primarily of oxygen at 3.3 A, while the tlmd shell is either Fe or Sr.
The present data set is consistent with either 2-3 Fe atoms at 3.62 A or 2-3 Sr atoms at 3.48 A. We expect that higher
resolution data (data with good signal to noise ratio at high k) will eliminate this uncertainty.


