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Mantle peridotites from the Northern Apennine ophiolites 
are characterized by the occurrence of cm-thick pyroxenite 
layers originated by rather deep segregation of MORB-type 
melts. Our recent work documents that during the pyroxenite 
emplacement portions of the country peridotite have been 
significantly modified in their modal, chemical and isotopic 
compositions by reaction with melts percolating from 
pyroxenite veins [1]. Here we report the results of detailed 
bulk and mineral major and trace element profiles carried out 
through pyroxenite-peridotite boundaries to investigate the 
physico-chemical parameters governing the melt-rock reaction 
process. Relative to the peridotites far (> 2 m) from the 
pyroxenite veins, wall-rock peridotites show i) modal 
orthopyroxene enrichment at the expense of olivine, ii) higher 
Al, Ca, Si contents and slightly lower Mg# iii) Al-richer spinel 
and lower-Mg# pyroxenes. Moreover, clinopyroxenes in the 
wall-rock peridotites have LREE-depleted patterns and initial 
%Nd(430 Ma) = +4.7-+7.6, pointing to a reaction with an 
enriched tholeiitic silica-saturated melt. Along the pyroxenite-
peridotite traverses, clinopyroxenes record a trace element 
gradient: at the pyroxenite-peridotite contact they have the 
lowest MREE-HREE abundances, with lower Sm/Nd ratios 
than the distal pyroxenite-free peridotites. The overall REE 
abundances progressively increase away from the pyroxenite-
peridotite boundary up to about 20 cm as a result of 
percolative reactive flow at decreasing melt mass. Beyond 20 
cm from the contact, the HREE content decreases with 
distance from the pyroxenite, while the LREEs remain at 
nearly constant level, pointing to a more efficient chemical 
buffering of the host peridotite on the HREE composition of 
the percolating melt through ion exchange chromatographic-
type processes. 
 
[1] Borghini et al. (2013), Geology, in review. 
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Water is the integral component of environmental phases 

and interfaces (e.g., in soils and sediments) and affects their 
structure and reactivity. Sorption interactions of water with 
environmental phases can be probed by their response to 
sorption of organic molecules. Such a test examines a sorbent 
hydration in a local microenvironment specific for a given 
probe. However, the direct measurement of the response of 
water-sorbent interactions to the presence of organic 
molecules at environmentally relevant conditions is difficult, 
due to typically low organic sorbate concentrations. Therefore, 
the use of the model-free thermodynamic approach [1] is 
proposed which allows determining the effect of organic 
compounds on sorbent-water interactions from the equilibrium 
sorption isotherms of organic molecules measured at varying 
water activities. The analysis included the data on (1) organic 
vapor sorption on such important soil components as minerals 
(i.e., quartz, clays, metal oxides) and organic matter (OM), 
and (2) the liquid phase sorption on the model soil OM. The 
amount of water expelled from a sorbent or co-sorbed, per an 
organic molecule sorbed, was obtained for different extents of 
sorbent hydrations. The water-expelling effect of organic 
molecules on minerals was analyzed by using Linear Free 
Energy Relationship (LFER). The LFER analysis suggested (i) 
the significance of organic sorbate polarizability associated 
with n- and @- electrons in driving water into the sorbent phase 
and (ii) the control of water driving-out effect by molecular 
size, H-bond acidity and basicity of sorbates. As distinct from 
minerals, water interactions with strongly hydrated OM phases 
(i.e., at water activities approaching one) become enhanced 
upon sorption of multiple organic sorbates containing oxygen, 
nitrogen or sulfur atoms. This OM hydration enhancement 
may involve several water molecules per a sorbed organic 
molecule and seems to be cooperative, which may need to be 
incorporated into models of organic compound sorption by 
soils and sediments. Importantly, this effect of the OM 
hydration enhancement suggests that a pre-hydration of OM 
does not necessarily create the OM configuration appropriate 
for further accommodation of other molecules. 
 
[1] Borisover (2012) Adsorption, DOI 10.1007/s10450-012-
9446-7). 


