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Key issues

~30 billion 

tonnes (Global)

Industry consumption per year

Concrete
>4 billion tonnes

(Global)

~3 million tonnes

(HK)

~2.5 Gt per year, equivalent to ~7% 

of total CO2 emissions

Construction waste (CW) in HK (from 2018 to 2022)

Public fill received at 

public fill reception 

facilities (52% ~ 68%)

Public fill transferred to 

projects for direct reuse 

(24% ~ 41%)

Reaching 

~ 50000 

tonnes

every day

Waste concrete 

disposed of at 

landfills (1%) 

C&D waste 

disposed of at 

landfills (5% ~ 8%)

 In HK, ~7% CO2 emission comes from waste

 It is essential to provide large-scale outlets for reusing CW

Cement
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Deliverables

A low-carbon marine self-healing concrete design and preparation1

An optimized mixing for marine self-healing concrete based on laboratory-based experiments

A comprehensive marine self-healing concrete design guideline according to field experiments

Reports indicating the environmental performance and the influence on marine ecology

Recycled aggregates (RAs)Construction waste

Carbon-capturing bacteria (CCB)

Biomineralization 

enhancement 

Marine self-healing concrete

2

3

4

Seawater corrosion tests

• Chemical corrosion

• Microbially induced corrosion

 Macroscopic testing

 Microstructural observation

 Biofilms analysis Optimised mixing 

for field testing

Self-healing ability testing

• Mechanical property improvement 

• Self-healing efficiency



Project R&D and Tasks

Marine self-healing concrete 

design

• Pre-process of RAs

• Accelerated carbonization and 

biomineralization enhancement

• Preparation of marine self-healing 

concrete

Self-healing ability testing and 

marine corrosion resistance

• Self-healing ability

• Chemical corrosion

• Microbially induced corrosion 

• Macroscopic and microstructural 

properties

• Biofilm analysis 

Lifecycle assessment and marine 

ecology

• LCA report

• Marine biofilms attached to other 

natural surfaces

• Marine ecology influences

Field exposure experiments

• Complex corrosion performance

• Resistance performance in real 

marine environments

• Marine self-healing concrete design 

guideline 

Task 1 Task 2 Task 3 Task 4



Novelty and Competitive advantages

 Decarbonisation of 

214,269 tones CO2

per year

 Recycling of CW and Cost 

Saving

 Sustainability of 

coastal cities

 High property and resistance of 

marine construction materials 

Better corrosion 

resistance

Improved 

strength

Lower 

cost

Environmental-

friendly

Better 

durability

Self-healing 

abilityReusing 13,396 tons CW

Saving 4,445,036 𝒎𝟑 landfill 

volume per year


