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089 INFLUENCE OF THE TWO-DOMAIN CHARACTERISTICS OF SOIL AND SEDIMENT ORGANIC MATTER■ ON PHENANTHRENE SORPTION AND DESORPTION EQUILIBRIA. Eugene J. LeBoeuf. Walter

J . W e b e r , J r . , D e p a r t m e n t o f C i v i l a n d E n v i r o n m e n t a l E n g i n e e r i n g , T h e U n i v e r s i t y
o f M i c h i g a n , A n n A r b o r , M I 4 8 0 1 9 - 2 1 2 5 .

Investigation of the mechanisms of sorption and desorption of hydrophobic organic compounds on
soils and sediments requires extensive characterization of both the sorbates and sorbents involv .̂ In this
study, we further investigate the influence of the two thermodynamic states of natural organic matter
through sorption and desorption equilibrium studies. Isotherms for sorption of phenanthrene on natural
and synthetic organic sorbents exhibit linear and nonlinear behavior corresponding, respectively, to what
we term the rubbery (highly expanded) and glassy (condensed) sorbent states. Desorption isotherms for
these same sorbents exhibit little to no hysteresis from the sorption isotherm for rubbery sorbents, while
much more extensive hysteresis is present with glassy sorbents. We attribute tiie observ̂  behavior to the
existence in each case of a relatively fast sorbing/desorbing, linear phase-partioning or absorption
component associated with die rubbery state and a slower sorbin̂ desorbing, nonlinear specific adsorption
component associated with the glassy state.

090. 7),̂  of Condensed Soil Organic Matter in Retarding Rates of Sorption and Desorption of
Phenanthrene by Soils and Sediments. Weilin Huang. Walter J. Weber, Jr., Department of
Civil and Environmental Engineering, The University of Michigan, Ann Aitxn-, MI 48019

The sorption and desorption of phenanthrene was measured over extended time periods for six
shale and kerogen samples, three soil and sediment samples, and six model porous and nonporous
inorganic sorbents. In the sorption cycle, the capacity of each shale and kerogen sample for uptake of
phenanthrene from aqueous solution was found to increase as equilibration time increased from 1 to 3 and
6 months, indicating appreciably retarded soipdon rates. Ck)nversely, no uptake of phenanthrene beyond
that which occurred in 21 days was observed for the humic soil and sediment samples over contact periods
of up to 12 months, nor for the inorganic sorbents after 1 day for contact periods of up to 21 days.
Corresponding apparent desorption hysteresis effects appear to correlate with the retarded sorption rate
phenomena. The different observed behaviors of the ̂ ferent types of sorbents studied are consistent
with a three-domain model we advanced recenUy.

S O R P T I O N K I N E T I C S O F P H T H A L A T E O N M A N G A N E S E O X I D E S . C . J . M a t o c h a a n d D . L .

S p a r k s , D e p a r t m e n t o f P l a n t a n d S o i l S c i e n c e s , U n i v e r s i t y o f D e l a w a r e , N e w a r k ,
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M a n g a n e s e o x i d e s h a v e l o n g b e e n r e c o g n i z e d a s e f f e c t i v e s o r b e n t s f o r o r g a n i c
c o m p o u n d s a n d t r a c e m e t a l s i n s o i l s . T h e d e a r t h o f i n f o r m a t i o n a v a i l a b l e c o n c e r n i n g
t h e i n t e r a c t i o n s b e t w e e n s i m p l e o r g a n i c c o m p o u n d s a n d m a n g a n e s e o x i d e s u r f a c e s
p r o m p t e d t h e i n i t i a t i o n o f t h i s s t u d y , w h i c h w a s t o I n v e s t i g a t e a d s o r p t i o n - d e s o r p t i o n
k i n e t i c s o f p h t h a l a t e o n s y n t h e s i z e d m a n g a n e s e o x i d e s . Tw o d i f f e r e n t m a n g a n e s e o x i d e
m i n e r a l p h a s e s , b i r n e s s i t e a n d c r y p t o m e l a n e , w e r e s y n t h e s i z e d a n d c h a r a c t e r i z e d b y
x - r a y d i f f r a c t i o n . P h t h a l a t e w a s s e l e c t e d b e c a u s e o f i t s s i m p l e s t r u c t u r e a n d s i m i l a r
i t y t o f u n c t i o n a l g r o u p s p r e s e n t i n s o i l o r g a n i c m a t t e r . S o r p t i o n o f p h t h a l a t e w a s
r a p i d o n b i r n e s s i t e a n d r e a c h e d a n a p p a r e n t e q u i l i b r i u m a f t e r 1 2 h o u r s o f r e a c t i o n
based on preliminary batch experiments at pH 6.5. The low amount of phthalate sorbed
a t t h i s a p p a r e n t e q u i l i b r i u m ( 6 . 3 % ) w a s a s c r i b e d t o t h e p K - p H r e l a t i o n s h i p a n d t h e
n e g a t i v e s u r f a c e c h a r g e s o f m a n g a n e s e o x i d e s n e a r n e u t r a l p H . A d d i t i o n a l s t u d i e s w i l l
b e c o n d u c t e d a t v a r i o u s p H s , a n d e v e n t u a l l y w i t h t h e i n c l u s i o n o f m e t a l s i n t o t h e s y s
t e m t o i n v e s t i g a t e c o m p e t i t i o n b e t w e e n s i m p l e o r g a n i c c o m p o u n d s a n d m e t a l s .

092. THE SURFACE REACTION KINETICS OF SALICYLATE ON ALUMINA.
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The kinetics of reaction of salicylate with colloidal alumina in aqueous suspension and with Al(lll) in
homogeneous aqueous solution were studied by stopped-flow laser fluorescence spectroscopy. The
emission spectra confirmed the formation of both monodentate complexes and more stable bidentate
chelates. Temporal evolution of the spectra indicated that the reaction was fast (within first few
minutes) for both the homogeneous and heterogeneous reactions but slowed down afterwards for the


