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Particle concentration effect on Kd due to colloids 	


Honeyman et al., 1988	
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Sediment	  trap	  data	  

intercorrela$on	  problem:	  mixture	  of	  large	  and	  small	  par$cles	  	  
	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  How	  to	  choose	  the	  right	  phase?	  



Kd	  (Th)_MnO2	  variability	  

Roy-Barman et al., 2009	


            Kd varies by a factor                       60  	
 	
6     	


                                                                                could be used	

                                                                                for modelling   	
       	




Roberts et al., 2009	
Rutgers van der Loeff et al., 2002	


What about organic matter?	




Timescale problem? 	


Roy-Barman et al., 2005	




Timescale problem?	

equilibrium versus disequilibrium 	


Coppola et al., 2006	


But	


not confirmed by Venchiarutti et al., 2011	


3.2 ± 0.4                 1.79 ± 0.2                0.65 ± 0.1	
230Th/234Th	

 (2500 m)	




Kreshtmer et al., submitted to paleoceanography	


Do all phases have the same affinity for 230Th?	




Geibert et al., 2002	


Sorption experiment	




Santchi et al., 2006	


Sorption experiment	


Relatively low affinity of inorganic phases	

High affinity for organic matter.	




Particle concentration effect for sorption experiments	

of 234Th on Mn oxydes	
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Particle concentration effect for sorption experiments	

on Mn oxydes	
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Particle concentration effect for sorption experiments	

on Mn oxydes	
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Suspended marine particles	


Guo et al, 2009	


Particle concentration effect for sorption experiments	
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Suspended marine particles	


Guo et al, 2009	


Particle concentration effect for sorption experiments	

on Mn oxydes	
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FracJonaJon	  coefficient	  

FPa/Th	  =	  Kd_Pa	  /	  Kd_Th	  
	  	  	  	  	  	  	  =	  KPa	  /	  KTh	  

Kretshmer et al., 2011	
 Guo et al., 2002	




Neodymium	




Determination Kd for Nd: 	

2 methods	


Substracting                                       leaching	

              the lithogenic fraction  	


Kuss et al, 2001                        Tachikawa et al., 2004	




Tachikawa et al., 1999	


Determination Kd for Nd: 	

Comparison of the 2 methods	




Adapted from Roy-Barman et al., 2005 and Guieu et al., 2004	


Do all phases have the same affinity for Nd?	

•  Low affinity for organic matter (Elderfield, 1981, Fu et 

al., 2000)	


•  Similarities with 230Th	
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Akagi et al., 2011	


Determination Kd for Nd: 	

Do all phases have the same affinity for Nd?	


Carbonate versus bSi	
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Which phases carry 232Th and Nd? 

< 30% lithogenic Th and Nd is carried by accessory phases. The 
remaining is dispersed in major phases (clays)? 

Marchandise et al., in prep. 



Kd in models	




Adapted from Arsouze et al., 2009	


Nd modeling: the role of particles	


No particles	


Particles	

composition                    bSi/CaCO3/litho 	
 	
OM/litho  	
 	
             no	

Boundary imput                 No 	
 	
                	
 yes                       	
           yes	


Arsouze et al., 2009 

Oka et al., 2009 
Rempfer et al., 2011 



230Th	  argues	  against	  strong	  change	  of	  the	  
Th	  bearing	  phase	  flux	  

230Th	  and	  Nd	  are	  correlated	  so	  Nd	  bearing	  phases	  
cannot	  be	  strongly	  dissolved.	  



Arsouze et al., 2009 Sidall et al., 2008 

Reversible 
scavenging 

effect 
Forced value 

Nd modeling: the role of particles	




o  Obtaining Kd from suspended particles	

       Complete analysis of the suspended particles (including 
major phases!!)	

       Difficulties to measure small 230Th quantities	

                                                          (intercalibration)	

o  Better caracterisation of the particles	


	
 Complete analysis of the particles	

	
 phases constituting the particles	

	
 profils/sections of carbonate, bSi, POC…	


o  Equilibrium versus adsorption/desorption model	

	
 Th based estimation of k1 and k-1	

	
 Ambiguity with mixed layer depth	


Conclusions and recommandations	



