
Methods

HYDRUS-1D 
convection-dispersion-

equation + solute transport 
 model of Bw3 

C Sorption vs Al-OM precipitation

HYDRUS 1D modelling 
showed, that sorption 
dominates at the beginning. 
But later only including a 
sinking term resulted in 
matching the data points. 

Sorption explains only up to 
40% of carbon accumulation 
(including vertically 
transported Al-OM 
complexes).

Ongoing sorption of vertically 
transported DOM or Al-OM(aq) 
via Ligand-exchange on aluminol 

groups.

Bond breaking between Si-O- and Al 
because bond is weakened due to OM 

sorption and soil solution is undersaturated 
with Al3+ due to Al beeing masked.

Polymerisation of Al-OM complexes with subsequent precipitation, 
while Si gets leached. 

Vertical transport of Al-
OM complexes only 

explaining up to 33% of 
the carbon accumulation.

vertical Al-OM transport

Assumption:
C:Alcomplex = 20 

SROAS dissolution Conclusion In situ transformation of silandic to 
aluandic properties is possible and 
results increased soil OC 
concentrations.

Andosol genesis: Transition from silandic to aluandic properties and the related changes for organic carbon storage
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Silandic Andosol Aluandic Andosol

Vitric Andosol

?
Short-range ordered aluminium 
silicates (SROAS) with sorbed 

organic matter (OM) dominate, 
Al:Si ~ 2 (Oxalate extract) and 

8-12 % organic Carbon (OC)

Al-organo-complexes (Al-OM) 
dominate,  Al:Si > 2 (Oxalate 
extract) and up to 30% OC
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+14 g OC·kg-1 
after 160 L

Si leaching, while Al and DOC 
are retained indicate dissolution 
of SROAS. Dissolution is 
kinetically hindered, because the 
stopped flow increased Si 
concentrations.

Assumption:
C:Alcomplex = 20 
Al:SiSROAS = 2 

Up to 90% of the carbon 
accumulation are due to SROAS 

dissolution and subsequent 
formation of insoluble Al-OM 

complexes.


