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Introduction 

 

Microbially induced calcite precipitation (MICP) has 

becoming an advanced soil improvement technique which 

requires the production of urease enzyme from ureolytic 

bacteria. Contemporary ground improvement techniques are 

becoming complicated for environmental pollution concern 

and for sustainability consideration.  

Established materials and methods often required replacement 

or supplemented by innovative materials which are 

environmentally friendly. Existing ground improvement 

techniques such as chemical grouting has been proven to have 

an effective performance in the increment of soil’s shear 

strength and stiffness, however, environmental and human 

health concerns over their applications have considered them 

as unsustainable materials. Existing research studies suggest 

that biocementation technology can be used to address 

important geotechnical problems in granular soils which 

include slope stability, erosion protection, tunneling, and 

liquefaction.   

The reactions occurring in the MICP mechanism are 

represented by the following equations [Eqs. (1)–(3)]; where 

urea is hydrolyzed by urease (ureolysis) to form ammonium 

ion and carbamate ion (Eq. (1)), and subsequently, the 

carbamate ion is hydrolyzed to form a bicarbonate ion and 

ammonia (Eq. (2)). 

(1) CO(NH2)2 + H2O  urease  H2NCOO− + NH+
4                                                       

(2) H2NCOO− + H2O          HCO−
3 + NH3                                                                                                    

In the presence of Ca2+ ions, calcium carbonate is then 

formed and precipitated, which is effective for binding of 

sand particles and plugging of microfractures:  

(3) Ca2+ + HCO−
3 + NH3 → CaCO3↓ + NH+

4                                                                                      

Therefore, in the MICP method, precipitation of carbonate 

minerals is a natural phenomenon.  

Numerous microbial species from extremely diverse 

environments have been linked to the process of this 

microbial precipitation of calcium carbonate. Different types 

of bacteria, as well as abiotic factors (temperature, pH, the 

composition of the medium, culture duration etc.), seem to 

contribute in a variety of ways to calcium carbonate 

precipitation in a wide range of environments. Therefore, 

characterization of microorganisms for individual species in a 

specific community and environmental condition are now 

being executed as important factor to improve the soil 

characteristics by different ground improvement techniques in 

order to assure the minimum damage to the environment and 

in addition, it can also help to understand the capability of 

producing urease enzyme, and microbial calcite which would 

be sufficient for MICP applications. 

In the present study, the potentially conflicting effects of  

various environmental effects on ureolytic bacteria isolated 

from the local coastal area of Bangladesh and Greece on 

urease activity and CaCO3 precipitation were investigated. 

The aim of this study was to improve the understanding of the 

relevant phenomena (different environmental factors) that 

affect urease activity on isolated bacterial species. Current 

study mainly focused on isolating and characterizing of urea 

decomposing bacteria species and subsequently evaluating 

their performance which could be suitable for soil 

improvement considering urease activity, cell growth, pH and 

temperature dependency, urease distribution and CaCO3 

precipitation trend. 

In chapter 1 and chapter 2, the research background, literature 

review, objectives and originality of the thesis was discussed. 

In chapter 3, the location of the sample collection sites, 

procedure of sample collection was discussed. Screening, 

isolation and identification procedure of ureolytic bacteria by 

16S rDNA analysis method have also been included in this 

chapter. The urease activity of the identified species was 

measured by indophenol method subsequently other 

environmental parameters (culture duration, temperature, pH 

dependency, crystal precipitation trend, urease distribution 

etc.) were also investigated and the procedure described in 

this chapter 3. 

In chapter 4, the identified species was Micrococcus 

yunnanensis denoted as G1, Pseudoalteromonas sp. denoted 

as G2 and Lysinibacillus sp. Denoted as BD. Experimental 

findings showed that, G1 species has the highest urease 

activity compare to G2 and BD species. Temperature and pH 

has also dissimilar tendency on urease activity. However, the 

behaviour of individual bacterial species and urease activity 

varies, and it has a dissimilar tendency for urea hydrolysis 

even under extended cultivation which has shown in this 

experiment. Thus, the findings in this study could be the 

useful information to determine the phase of reaction/mixture 

in a culture medium and for treating soil improvement using 

MICP method.  

Finally, chapter 5 is summarized with all the results obtained 

from each chapter with some guidelines for future research 

works in above areas. 

 

 


