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The Examination of Mortar Durability by Microbial Biomineralization
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ABSTRACT

On this paper we induce calcite(CaCOs) precipitation using microbial biomineralization of the
Sporosarcina pasteurii and evaluate required performance evaluation by adjusting it to mortar. As
a result carbonation normal mortar test piece(C3S-W) and mortar test piece(C3S-S.p) mixed with
Sporosarcina pasteurii, reaction of C3S-S.p was late than C3S-W. Also, in the case of
carbonation experiment of C3S-S.p curing in the Urea-CaCl, aqueous solution(Medium) during
28days and durability of the C3S-W, durability of the mortar test piece(C3S-S.p) mixed with
Sporosarcina pasteurii become higher than normal mortar test piece(C3S-W).

ok

Sporosarcina pasteuriigt= A& AAFEFAH LS o] 839 Calcite(CaCOs)
, °l & Mortarell A&3te] 87 A% F4S HUIstAr
ortar Al €A (C3S-S.p)et L¥ Mortar Al & A (C3S-W)<]

7} C3S-Sp7F C3S-Weol Hl&] 437 AdxgsE RS %9t

wel
5

tjo e
Ho Hd
Prll 2
E T

Sporosarcina pasteurii s
g3 &S HAES F
Fola 4 gk =
e APE 3l u

1 Mortar A1 3 A (C3S-W)

o i ri
2
ey
<
o
Z

o0 —

o o K

=4

o=
rea—CaCl, =& (Medium)ol A A3k C3S-S.pet C3S- =
porosarcina pasteuriis &3 Mortar A8 A (C3S-S.p)7}
Akl Ao = LERYE

=Rt S ro x
O_A_,[/)C:mE

:"'.’L_',r‘?l',[\.) 5]
RS

=

x
1]

M

2 AT vAEe] A2l 7 Wd ¥=(Biominera)S RHE O]
(Biomineralization)S ©] & 3&}¢] M rtard] NE(HEH) 2 AsFTS
3 dAFolvl wEkA B =Fo A= Sporosarcina pasteuriitle nAEol AAFEFHA 2L
Calcite(CaCOs) &S &8, °]& Mortardl A &3t 7| 240 ES &3l &5 Ps|Aof & AF9
Aoy o7 Ao TS HH o= o B A s nEs.

W g F AAGEIL
%
"

qoz @ Ame b5

oL, ofN & oko

e
_IM

2. A¥
J E1. NEA Az uEE
©9]: g/1150cm’ x 3EA

- Sporosarcina pasteurii =3
) %] g Cement | Sand | Water .

h A3 + Urea-CaCl, &9 (Medium)® | Flow

Cc3s-wv 1,625 5,107 975 0 18+1

C3S-S.p? 1,625 5,107 0 975 cm
> 1DC3S-W:[C:S=1:3 WL =60% ] 2)C3S-Sp : [ C:S =1: 3 Sporosarcina pasteurii +
= . . Urea-CaClz 48 % (Medium)/C = 60% ] 3)Urea-CaCl; & (Medium) =4 : [ S/5 14 7]E -
381, Sporosarcina pasteurii NB(nutrient broth) 0.3%, NHiCI 1%, NaHCOs 2.12g, CaClz 3.70g(Ca”"25.2mM), Urea(CO(NH2)2) 2% ]
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A== AFAe 40%40%x160mme] F A= A FAES A2 2)28°97F Urea-CaCl, 8 (Medium)oll %
Ay8}aL, 3)Sporosarcina pasteurii A8 5ol w2 Mortar A4S H7FsA

B3 M= o wE g4I E ¥4, Y= Mo g HEE
P Bkl Urea-CaCly &9 (Medium) Pl Urea-CaCly & 9 (Medium)
S A= 141 281 2 A 3 141 281
s : C3S-W 17.8MPa 20.5MPa A : C3S-W 5.6MPa 6.7MPa
Hl} 2] Hl} 2]
C3S-S.p 19.3MPa 22.9MPa C3S-S.p 6.3MPa 7.1MPa
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