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NEWS ARTICLE

Bacterium Encapsulated In
Alginate As A Self-Healing Agent
In Autonomous Healing Mortar
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nack fosmation K a common durabity-related
c phenomenon in mary concrete structures. While
lasger cracks compromise structural integrity,
smaller suby-rallimeter cracks can cause durabality Hiues
due toincreased matrix peemeab ity caused by particulary
connected cracks. Routine manual maintenance and repair
of concrete structures can be expensive and, in some caves,
unattairable
Therefare, inchading an autenamous sell-healing
tepair mochanium would be highly beneficial as & woudkd
reduce mainterunce while Mo increasing  masterisl
durability, The autoncenous healing comcrete by microblally
indhuced calcite precipitation has sparked a lot of intereit
in sustainable concrete repalr and maintenance solulon
The biclogically mspired material for self-healing concrete
has been introduced with Gepbacilus stearathermophius
encapsulated i alginate (AE-GS) in this study, the
vegetative cells of Geoboclius ttearothermophilus were
encapsulated in alginate-tydrogel before (8 wans added
10 mortar. $canning Electron Microscopy [SEM) wars used
1o exarmine the encapsulited steain and its characterisics
1o confium the presence of encapsulated bacteria. The
performance of AE-GS in mortar mixture as 3 sell. healng
agent was measured by compeessive strength and crack
healing efficiency. The healing efficiency of AE-GS was
used 1o desermine its sultabliny a5 a crack repalr matesial
When companng it 1 thase with o bwer replacement
level of AEGS and o lowsr concentration of bacteria, the
results shoveed that incorporating 15 % AE-GS with1 10"
chwiml bacteria concentration resulted in maximum cuack
hrahnq ol s Geobacillus seororhermopiils was found
16 be capable of indudng self healing by wtilising the
wenilsble rutrients. in its erviranment. The combination
of Geobaciis searothermophilus and alginate gel beads

provided an intriguing appeoach for crack remediation
using the autogenous healing concept

Thermophilic Type Bactarium

Geobacilkas stearathermophiis B & thermophiic type
bacterium capable of thiving in high temperatures (30"
T5°C) which can be found in the geothermally heated
region such as hat springs (1], (2] in a harsh environment,
Geobaciha phivt peoduce endotg H
and its morphology and sesistance propedties allow it to
o o the forvy
distances (4] Furthesmore, the longevity of Geobacii
stearothermophilus allows it to lie dormant byt visble in
eatremne conditons for long periadi

This study focused on 2 major ksues:

The development of asutonameus heslng concrete
using Grobacilius stearthemmophils snd

The witabiity of AE-GS a5 & new smaet material 16 be
investigated for use in concrete repall snd maintenance

Concept of Autonomous Healing
The continucus ingress of water and hemicali in
crack propagation would eventually cauie prematuse
matrix degradation and corosion of embedded steel
reindorcement i not properly treated (5L M comtrt,
adding the bacteria-based healing sgent during the
mixing peocess would solve the problem. The bacteria
based healing agent would be activated by the crack and
Wabes et ing the conciate. nesaiting in abundant rneral
pitation. This mineral peecip akls i crack
cloture and prevents further entry of hamiul materish,
pratecting the rewdoecement from comosion. This concept
of self-hoating s ilustrated in Figuee |
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