5550 255 2 1 kL @3‘5 ;iui %‘» :}& Vol. 50, No.2

2022 4 2 B February, 2022

JOURNAL OF THE CHINESE CERAMIC SOCIETY

http://www.gxyb.cbpt.cnki.net DOI: 10.14062/j.issn.0454-5648.20210192

G & i

ST /e F IR EE L A A a tRe it R

% W, BEE GBI, BEEL BEW' R4GE'
(1. HFHBTREEARTRESER, LK #5% 266033; 2. FEMEERF TS, LA H5% 266100)

O REEARHE S PRI B W R ) S A SRR A AE I, DRt 2 BRI ) AL A A 5
EREE, AT K BRI B RN, DT BIE T B R A L A A AME AT AR . O T ISR A R R B L ) R
M APERES MR, HAT“# A D I Sl A A TR e+ 2888 B A LT T ORI, JE TR A G HLEE, 4
XA B IR ST 3BT AR, SR T R /K Ve SE MR B A DRI T T B85 e, a4k T
ANTFI SR B 5 S BRI B DT BOARAE /K P TR R A ] o

KEIA: RET UERM: AR AEAs WAt
PESES: TUS28.7 XHERERD: A XEHRS: 0454-5648(2022)02-0544-11
[ 4% B AR AT E]: 2022-01-20

Self-Healing Performance of Concrete Based on Microbial Mineralization: A Review
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(1. Department of Civil Engineering, Qingdao University of Technology, Qingdao 266033, Shandong, China;
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Abstract: Concrete materials in service are often affected by the coupling action of mechanical and environmental factors.
Microcracks inside concrete occur due to the complex stress induced by the combined action of moisture, heat, chemistry and
mechanics, promoting the ingress process of water and aggressive ions and further accelerating the durability degradation process of
reinforced concrete structures. In order to delay the deterioration of mechanical properties and durability of concrete under severe
environments, the self-healing mechanisms of crack within concrete crack through the microbial mineralization technology were
investigated. Based on the mechanism of self-healing concrete and regarded the realization mode of microbial healing and its
influence on durability of concrete, recent studies on the microbial self-healing of cement-based materials under mineralization were
summarized. Finally, the application of different types of microbial-induced calcium carbonate precipitation technology in
cement-based materials was represented.
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Table 2 Change of pH value and urease activity during the self-healing process of microorganisms

Bacterial species Test method Changes in pH value or urease activity Optimum pH Author

Bacteria—Bacillus pasteurii NL Baroid pH meter ~ The pH change during bacterial growth was 8.2-9.4 8.5 Gollapudi™
ATCC 6453

S. pasteurii Conductivity Urease activity increased in the pH range of 6.0-7.0 and decreased in the 7.0 Whiffin!'"

pH range of 7.0-9.0

Sporosarcina pasteurii Conductivity Urease activity was not inhibited at 6.0-8.0 and was only 20% of the 8.8 Zhang!'"?
ATCC 11859 initial value when the urease activity was greater than 12.0

Domesticated alkali - PHS-3C(A) precision The pH value of the bacterial solution increased continuously for 24 h, Qian!'®

resistant bacillus acidity meter

and then the pH value increased to about 8.3, showing a weak alkalinity
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