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173. NICKEL SORPTION KINETICS ON THE CLAY FRACTION OF A SOIL. D.R. Rober ts
and D.L. Sparks, Department of Plant and Soil Sciences, University of Delaware, Newark,
Delaware, 19717-1303.

Soil mineral surfaces are capable of sorbing and retaining heavy metal ions and are therefore
important in assessing the fate of heavy metal contaminants in the soil environment. Past studies of
heavy metal sorption kinetics have focused on pure mineral components, with less emphasis placed
on mixed systems. However^ soil clay fractions in natural environments are rarely, if ever, composed
of only one pure mineral component. This study examines Ni(II) sorption and desorption kinetics on
the clay fraction (<0.002rnm) of a Matapeake silt loam. Samples were aged (days to months) using
batch techniques at a pH of 7.5 with an initial Ni(II) concentration of 3mM. Desorption experiments
were conducted at various times to assess the effect of aging on the release of Ni(II) from the clay
fraction. Ascertaining the kinetics of nickel sorption on clay minerals is needed to propose possible
sorption reaction mechanisms and assess the metal mobility/fate in natural environments.

174 . THE EFFECTS OF RESIDENCE T IME ON THE RETENTION OF ARSENATE BY
GOETHITE. S.E. O'Reilly and D.L. Sparks, Department of Plant and Soil Sciences, University
of Delaware, Newark, Delaware 19717-1303

Research has shown that sorption of metals on natural materials can proceed for a long time,
however the mechanisms for this slow sorption are not well understood. Accordingly, the goal of this
study was to determine the effects of "aging" or residence time on the kinetics of arsenate sorption and
desorption on goethite. Batch sorption and desorption studies were conducted at pH 6 for periods up to
2 months. The desorption experiments were conducted for a period up to one month on different "aged"
samples using sulfate and phosphate desorptives. Initial sorption was rapid with over 90% of the arsenate
sorbed within 24 hours. Arsenate sorption increased slowly with time. As residence time between
arsenate and goethite increased, the amount of desorbed arsenate decreased, and desorption increased
with increasing desorption equilibrium time. Phosphate was more effective in desorbing arsenate than
sulfate, but, in general. As seems to be tighdy bound to goethite.

K I N E T I C S O F B I O G E O C H E M I C A L P R O C E S S E S I N S A L T M A R S H S E D I M E N T S . E . V i o l l i e r . P.
Va n C a p p e l l e n , A . R o y c h o u d h u r i , P. I n g l e t t , K . H u n t e r , G e o r g i a I n s t i t u t e o f
Te c h n o l o g y , A t l a n t a , G A 3 0 3 3 2 - 0 3 4 0 .
T h e s a l t m a r s h d e v e l o p e d a l o n g t h e G e o r g i a c o a s t i s a d y n a m i c e c o s y s t e m s u b

j e c t e d t o d a i l y a n d s e a s o n a l s t r e s s e s d u e t o t i d a l c y c l e s a n d r i v e r - b o r n e o r g a n o -
m i n e r a l p a r t i c l e s . T h i s s t u d y i s a n a t t e m p t t o q u a n t i f y e a r l y d i a g e n e t i c p r o c e s s e s a n d
t r a c e e l e m e n t i m m o b i l i z a t i o n / r e l e a s e i n t h e fi r s t 5 0 c e n t i m e t e r s o f a h i g h l y r e d u c i n g
s e d i m e n t . O n o n e h a n d , k i n e t i c e x p e r i m e n t s a r e p e r f o r m e d o n u n d i s t u r b e d s e d i m e n t c o r e s
( p l u g - fl o w r e a c t o r ) i n o r d e r t o a s s e s s r e a c t i o n r a t e s a n d r e t r i e v e r a t e e x p r e s s i o n s o f
ind iv idua l pathways (su l fa te , i ron, uran ium reduct ion, i ron su lfide prec ip i ta t ion) .
O n t h e o t h e r h a n d , t h e l a t t e r k i n e t i c i n f o r m a t i o n i s u t i l i z e d i n S t e a d y s e d ( m o d e l o f
r e a c t i v e t r a n s p o r t i n a q u a t i c s e d i m e n t s ) . M o d e l fi t t i n g o f a c t u a l p o r e w a t e r d i s t r i b
u t i o n s i s c a r r i e d o u t . P r e d i c t e d v e r t i c a l d i s t r i b u t i o n s o f s o l i d s a r e t h e n c o m p a r e d
t o d a t a f r o m s e l e c t i v e c h e m i c a l e x t r a c t i o n s .

176 SURFACE CHARGE PROPERTIES OF AND CU(II) ADSORPTION BY SPORES OF THE MARINE
BACILLUS SP. STRAIN SG-1. Lee M. He and Brad ley M. Tebo, Mar ine B io logy
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