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Microbial-Sodium Alginate Based External Repair Materials and Their Synergistic
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Abstract: To address the technical challenge of the slow repair rate of microbial-based exo-remediation materials, microbial-sodium
alginate exo-remediation materials were prepared by adding different concentrations (0.0%, 0.5%, 1.0%, 1.5% and 2.0%) of sodium
alginate to the existing microbial exo-remediation material, and analyzed their properties and synergistic exo-remediation effect. The
results show that the viscosity of the microbial-sodium alginate exo-remediation materials increases, while the flow rate decreases as
sodium alginate concentration increases; the repair product formed by the microbial-sodium alginate external repair material is white
in color and has a certain elasticity, and the composition of the repair product is mainly calcium carbonate, while the calcium alginate
gel formed is filled in the gaps between calcium carbonate particles; and for different crack widths, the microbial calcium alginate
hydrogel formed by microbial-sodium alginate external repair material can achieve instant plugging, resulting in a lower water
penetration coefficient and a higher compressive strength. In particular, the optimum repair effect for 1.0 mm cracks can be achieved
at a sodium alginate concentration of 0.5%, which reduces the water penetration coefficient from 9.76 to 0 under a maintained water
pressure of 1 kPa, and achieves a strength recovery rate at 7 d of 22.7%.
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Fig. 2 Fluidity of RCA with different fracture width



%5 50 55 8 ] T

BT BRI NI AME RARL LW R I8 2R RCR

* 2091 -

EHEE 2 nr g, Tk B B A T R R R
4, BEME RCA MRsNESH A 2EEXR,
HLFEA I R R AW K. M s A E] 1 I
REFBE PRI LR EE S e i . EXT
TR R, O IR R E AR
RCA sl AR 1 AT EEKE N, Tk 2
bR TAEFT R MRS S Hbr. ARSI IR
WEE, WMIEAFRLETE T RCA RIS H
LT RE, LTSN E SR 2 A e R
ICNTMB R k. EEY £>0.033 B, BEEBE
FEFATBATE 30 min WIRBIEIEE] 1, MLtk
.

B R AT, BN R R R AR A%, 1R

RCA iR RRANIKR FEAFAE— R, FEE T
2NN RCA, SRS MELE RN 4%
J&s AN RCB. FT LA 2 V1 2 E% 11 Pk
BEITER, (6585 KIRE 5 58 K 5 5
it 1.0 mm $44%, WM RCAges RCAgss Xt
T 1.5 mm %4%, AL RCAgg. RCAgs. RCA| s
X 2.0 mm #4%, A& RCAgo. RCAgs-
RCA o« RCA 5. RCA#ATEE I,
22 EMER

RCA 5 RCB FTE & = ¥I(RCAB) Z WIS
WE 3 FR. H, RCABoo NEAE IR, Fith
#Mfi. 1M RCABgs« RCABjo. RCAB;s il RCAB,,
S AEBER, ARG ek,

(a) RCABg o

(b) RCABy 5

(c) RCAB o

(d) RCABy 5

@

() RCABy

K3 RCEY RN E R RME I 3

Fig. 3 Macroscopic appearance of the restoration product of microbial-sodium alginate restorer
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Fig. 4 Mineral analysis of restoration products from microbial—
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Fig. 5 Microbial-sodium alginate restoration material microscopic morphology of restoration products
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Fig. 6 Coefficient of water penetration after repair of concrete
specimens
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