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The reaction 7FeS2(cr) +12Ag(cr) = 8Fe0.875S(cr) + 

6Ag2S(cr) was studied by measuring the temperature 
dependence of the electromotive force (EMF) of the all-solid-
state galvanic cell with common gas space: 

(-) Pt | Ag | AgI | Ag2S, Fe7S8, FeS2 | Pt (+) 
The measurements were carried out in the flow of argon at 

atmospheric pressure, and AgI was used as a solid electrolyte. 
As a result of the measurements of EMF as a function of 
temperature the nonlinear trend was obtained which 
characterize the equilibrium monoclinic pyrrhotite + pyrite 
(mpo+py). For these measurements, the lower temperature 
limit (490 K) corresponds to the equilibrium pyrite+metallic 
silver (EMF=0); and the upper temperature limit of linear part 
(565 K) is determined by the temperature of monoclinic 
pyrrhotite decomposition. From linear low temperature 
experimental results of this study and literature data for Ag2S, 
the temperature dependence of the gaseous sulfur activity was 
determined in pyrite+monoclinic pyrrhotite (mpo+py) 
equilibrium: 

logfS2(mpo+py) = 14.08 – 14406·T-1 , 
 (490<T/K<565). 
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Radium isotopes are produced in sediments via the decay 

of thorium isotopes and are generally soluble in seawater. As 
such, the radium quartet (224Ra, 223Ra, 228Ra, 226Ra) has been 
used as tracers of ocean boundary inputs and mixing 
processes. We measured radium isotopes on the US 
GEOTRACES North Atlantic cruises in 2010 and 2011, which 
crossed a number of key ocean boundary features including 
the Mediterranean outflow, the Mauritanian  upwelling and 
oxygen minimum zones (OMZ) along western Africa, a 
hydrothermal plume over the mid-Atlantic Ridge (MAR), and 
the broad continental margin of the northeastern US. Radium 
isotope features at these locations will be discussed in the 
context of their potential to quantify fluxes of trace elements 
and isotopes (TEIs) from common sources. Notable 
observations include: (1) evidence of substantial sediment-
water interaction in the benthic boundary layer along the 
OMZ, (2) decoupling between 223Ra and the other Ra isotopes 
over the MAR, and (3) significant contential inputs (e.g. 
submarine groundwater discharge) in the western Atlantic. 
Finally, we present results from an upper ocean 2-D mixing 
model based on our 228Ra data along the OMZ, which can 
form the basis for interpreting the dissolved and particulate 
iron cycle in this region.  

 


