
Enhanced Weathering of Olivine: an extensive CDR strategy

Efficiency and Side Effects of 
Enhanced Weathering on Land

Rock Flours used as fertiliser for centuries, slow release 

Detailed model CO2 accounting (Optimistic/Pessimistic): 
   - source rock quality (Forsterite is best) 
   - energy used in mining, crushing, grinding, milling  
   - transport, application on land 
Result: need detailed research of olivine dissolution in soil 
   - Ni and Cr in Olivine can reach legal limits in agriculture 
   - other rock types may be better as fertiliser (Phosphor)

Prof. Dr. Jens Hartmann 
jens.hartmann@uni-hamburg.de 

Dr. Thorben Amann 
thorben.amann@uni-hamburg.de

CO2 also causes acidification in water: 
  CO2 + H2O ↔ H2CO3 ↔ H+ + HCO3- ↔ 2H+ + CO32- 
Weathering of silicate rock, Olivine, neutralises: 
  Mg2SiO4 + 4H+ ↔ Mg2+ + H4SiO4 

Speed up slow process: biotic processes, grinding

Dr. Francesc Montserrat 
Francesc.Montserrat@nioz.nl  

Bioturbation enhances olivine dissolution 
In marine coastal environments

Lugworm bioturbation 
increases both:  

Olivine dissolution proxies, 
and Alkalinity =  

seawater carbonate system  

Olivine dissolution in 
marine sedimentary 

environments   

Enhanced by biological 
activity ?

Speaker: Dr. Nichol Brummer

Jonas Schoelynck, et al.

1. Restore (increasing) land-river Si flux 
2. CO2 mitigation in cropland soils using olivine fertilization 
3. Detect effect on crop quality and productivity

Sampling & Analyses:  
Soil water, 
Drainage water 
Dissolved Si, Mg, Fe, Al 
Cations, metals  
DIC 
DIC13C-Picarro 
Soil pH at two depths 
Water balance 

Results: 2016

experimental setup:  
Testing olivine application in an agricultural setting: large pot 
 - crop type (no crop, barley and wheat) 
 - rain regimes 
 - olivine treatment:  0, 2 sizes

Dr. Phil Renforth 
RenforthP@Cardiff.ac.uk 

Measuring the rate of olivine 
weathering in a soil column

Experimental setup: prototype measurement 
Crushed olivine added to the top of one column 
Initial disturbed collumn settles to stable state 
Publication of experience with this method

Dr. J. Arie Vonk 
Institute for Biodiversity and Ecosystem Dynamics (IBED) 
University of Amsterdam (UvA) 
j.a.vonk@uva.nl

eco-toxological test of 
olivine on reproduction of 
black worms
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With a view to application at building sites 
Preliminary result, mechanism not understood 
Plan: publish, and a more compleet PhD research
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