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Carbonate Precipitation
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Introduction: Why focusing on coastal erosion protection? 1
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Japan is also facing severe problem due to
Severe problem+around the world coastal erosion
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https://www.itv.com/news/2019-05-09/how-is-the-world-dealing-with-coastal-erosion/
https://www.independent.co.uk/environment/england-floods-coastal-erosion-sea-level-rise-climate-change-a8601521.html
http://irides.tohoku.ac.jp/eng/organization/faculty/risk/udo.html
http://indonesiaminapolitan.blogspot.com/2014/04/how-marine-ecological-restoration.html

Main objectives 2

Finding a source of urease enzyme
(MICP)

Study the effect of urease activity at different
environmental conditions (temperature, pH etc.)

Improvement of the storage condition of
the urease enzyme (easy to transport)

Sand solidification at small
scale/medium scale/large scale
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Traditional methods for coastal erosion protection

Not
sustainable

Expensive

Not eco-
friendly

High energy

Environment
al concern

Alternative Solution
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Solutions using Microbes (Bio-cementation)!!

CaCO, binding

Sustainable
Low energy
Cheap!
Eco-friendly
Low viscosity

Easy penetration
into the deeper
portion of soil
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Material and Methods

Incubate 24 hrs, upto 10 days
30° C,

Incubate 24 hrs,

30 ° C,16Q0.rpm
‘ d

\/
Zobell Medium (5 mL)

)

Bacterial popul
checked by

Urese activity check by
Indophenol method

(pH. temperature, culture
condition/duration of

s —
Crystal
precipitation test

Sand solidification in bacteria and other
XRF/XRD/SEM small scale/medium parameters controlled in
observation scale/large scale this stage)
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Results and Discussion

Sample Sampling
name country
G-1 Greece Micrococcus yunnanensis
G-2 Greece Pseudoalteromonas sp.
(BLAST search Internatlonal nucleotide sequence database of SIID 24360-01)

Identified species

CaCO, precipitation (
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SEM images of crystal precipitation Bacteria concentration{ODgg)

of G1 (x300), G2 (x500) species.
Amount of crystal precipitation and shape is different

Higher OD, , # Higher CaCO, precipitation— Individual
species.

Constant after a certain point (saturation).
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Sand Solidification

50 mL syringe || Urea and caCl,

UCS above 1.2 MPa

OutleUsolutio
collection

400
200

Estimated UCS (KPa)

Top | Mid | Bot | Top | Mid | Bot | Top | Mid | Bot
Case 0 (Controll) Case 1 Case 2
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Finally, improved coastal erosion protection method

Previous method for geotube application
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