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Figure 5.7. Biominerals 

analysed were retrieved from 

daily effluent sampling during 

the PM bio-grouting 

treatment cycle under in-situ 

wellbore pressure and 

temperature conditions. 

Corresponding XRD patterns 

and observations are shown in 

(a – c) from bottom to top 

(Day 1 – Day 9). (a) At 

atmospheric conditions         

(p = atm, T = 20°C) calcium 

carbonate biominerals in the 

form of mixed hexagonal 

vaterite with small amounts 

of rhombohedral calcite 

formed. During the next 

treatment cycles calcite will 

become the more the 

dominant mineral phase      

(b) At p = 9.14 MPa,             

T = 50°C, hexagonal vaterite 

was the dominant phase until 

the 10th treatment cycle    

(Day 5), afterwards it could 

not be detected anymore.     

(c) At p = 11.18 MPa, T = 

60°C, hexagonal vaterite was 

found over prolonged times 

until the 12th treatment     

(Day 6) cycle before mineral 

dissolution and 

recrystallisation to a more 

thermodynamically stable 

state into the mineral calcite 

occurred. Dotted and dashed 

lines are Rietveld refinement 

results for calcite (magenta) 

and vaterite (light blue). 
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