55 24 5 4 3] # W
2021 4E 8 H

" o# ¥ &
JOURNAL OF BUILDING MATERIALS

Vol. 24,No. 4
Aug. ,2021

XEHE.1007-9629(2021)04-0687-07

ETF MICP R BARM b 42 2L 5% 5 (&

#r B 40 T A

jl]‘ilfﬁ:jl.za ﬁ %19 j‘l]i%%l, Zf:‘i‘?\li,?\h\ ) I%?‘i‘iﬁl
L ARG R A 4 R T 5 3T b T 25 i) TRR R R o bl s fgl 20T 3610215

2. AR RS AR B IR T T SR A AR ST 36102D)

WE: AAEFTADNHABRARBZANLRS REZNARIOAS AN . A TRAEDF FHRRS K
(MICPOEREATMME R A AGEL . BiET T AR B RKECLIMBMA R ZL 2w
AT RITT A A AR AR F X AL ARG Y a, 5407 T RERX ERBGF R
EHE LHREAVBAGTAMABAGAE AN G AL EASARRRIF R EERD T
ZRITBERRELCRABERT; S SB BN RN B EIN A 3. 0N XA L LA BT A% L&
R, B B xb 3 3 2) &Y R 3% L% ve AR 2T A

KR oF; MAMFIFHERSILIE; AR BHADHE; A45A

hESES . TU43 XERARERD A doi:10. 3969/j. issn. 1007-9629. 2021. 04. 003

New Bacterial Carrier for the Crack Self-healing in
Coral Sand Mortar Based on MICP

LIU Shiyu'*, YU Jin',

(1.Fujian Research Center for Tunneling and Urban Underground Space Engineering, Huagiao University,

LIU Wengiang', CAI Yanyan', TU Bingxiong'

Xiamen 361021, China; 2.Key Laboratory for Intelligent Infrastructure and Monitoring of Fujian Province,

Huagiao University, Xiamen 361021, China)

Abstract: A self-healing agent was prepared using gypsum as a bacterial carrier, calcium lactate and urea as

substrate. Microbially induced carbonate precipitation(MICP) technology was used to achieve self-healing

of coral sand mortar cracks. The feasibility of using gypsum as a bacterial carrier to repair cracks in coral

sand mortar was verified. The effects of self-healing agent content and curing method on self-healing per-

formance were investigated. The mineral composition and morphology of the products in the crack were

analyzed. The results show that cracks of the samples added with gypsum carrier have good self-healing

performance. The calcium carbonate produced in the cracks is mainly calcite and vaterite. When the con-

tent of carrier and substrate is 3%, cracks of the sample have good self-healing performance, and the im-

pact on the strength of coral sand mortar is relatively small.
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Table 1 Main chemical composition of the materials w/ %
Material Al, O, Si0, SO, CaO Fe, O, MgO Na, O K,O 1L
G 0. 50 2.38 53. 24 37.25 0. 46 0. 37 0.10 0. 21 4.92
C 5.68 21.70 2. 41 62.23 3. 14 1. 28 0. 08 0. 83 2.23
CS 0.22 0.79 0. 85 51.11 0. 08 2.07 0. 36 0.02 44. 02
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Table 2 Content of each component in the mixture

i . s, X 1077/ urea) /
Group (g .p‘lff‘ ) (g {)(’If" ) (clc[i[is cmL ") 20; - L )1’)
1 95 0 6 20
9 95 60 6 20
3 25 72 6 20
4 25 84 6 20
5 25 96 6 20
6 25 108 6 20
7 95 96 6 20
8 25 96 6 20
9 95 96 6 20

10 25 96 6 20
1 25 96 6 20
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Table 3 Mix proportions of CSM

Group wye/ Y% w,/ % Group wye/ % w,/ %
A 0 0 1 3.0 0
B 0 1.5 J 3.0 1.5
C 0 3.0 K 3.0 3.0
D 0 4.5 L 3.0 4.5
E 1.5 0 M 1.5 0
F 1.5 1.5 N 4.5 1.5
G 1.5 3.0 O 4.5 3.0
H 1.5 4.5 P 4.5 4.5
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Fig. 1 Effects of bacteria on urea decomposition activity

under different gypsum concentration
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Fig. 2 Schematic diagram of the protection principle

of gypsum on bacteria
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Fig. 3 Self-healing of cracks in group A and K samples under immersion curing conditions at different times
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Fig. 4 Self-healing effects of cracks in group A and K samples
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Fig. 5 Self-healing effects of cracks in group K samples

under different curing methods
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Fig. 6 Self-healing effects of cracks with different bacterial

carrier and substrate dosage
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Fig. 9 Effects of self-healing agent on the compressive and flexural strength of CSM
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