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Introduction 
An understanding of the transport and chemical 

interactions between the radionuclide 14C and highly saline 
solutions is necessary to assess the safe containment of 
radionuclides in a final repository for radioactive waste.  

Model 
14C can occur as 14CO2 and is generated by radioactive 

waste. The chemical interactions of CO2 during transport of 
highly saline solutions are studied with the geochemical code 
PHREEQC using a one-dimensional transport model. The 
model is derived from a repository concept of the Gorleben site 
in Germany [1]. An advective transport is considered in this 
preliminary safety analysis only due to gas generation and 
physical equilibria [1]. Various aqueoes species and solid 
phases containing carbon are considered using a 
thermodynamic database with Pitzer parameter. 

Results 
Due to chemical interactions between CO2 and highly 

saline solutions, various aqueoes species containing carbon are 
formed and transported. The pore solutions of the backfill 
contain MgCl2, and the solid phase MgCO3(s) is formed. As a 
consequence, carbon is retained temporarily as carbonate in the 
solid phase and the transport of carbon slows down. After the 
pulse injection of CO2, the carbon is released into the fluid 
phase and transported again. 

Conclusions 
This leads to a longer residence time of 14C within a final 

repository for radioactive waste. It is concluded that this would 
delay the onset of the peak of potential radiation exposure by 
14C in a safety assessement of a repository for radioactive 
waste. The ongoing decay of 14C would further decrease the 
potential radiation exposure. 
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