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Abstract: [Purposes] Microbial mineralization can significantly improve the physical and me-
chanical properties of recycled aggregates. A method of enhancing the properties of recycled aggre-
gates with the mineralization of aerobic non—axenic bacteria is proposed. The enhancement efficiency
of recycled aggregates with different particle sizes based on the mineralization of non—axenic bacteria is
optimized. [Methods] Compared with the method of axenic bacteria mineralization, the enhancement
effectiveness of the mineralization of aerobic non—axenic bacteria on the properties of recycled aggre-

gates was verified. Then, the effect of enhancement time on the properties of recycled aggregates with
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different particle sizes was investigated. Finally, the compressive strength and slump of recycled con-

crete prepared with enhanced aggregates by the mineralization of non—axenic bacteria were tested.

[Results] The results show that aerobic non-axenic bacteria ,

compared with axenic bacteria, exhibit

more marked efficiency in physical and mechanical properties enhancement of recycled aggregates.

The enhancement of recycled aggregates exhibits higher efficiency if smaller particle sizes of aggre-

gates are used. The recycled aggregates with larger particle sizes exhibit an obvious optimal enhance-

ment time. The water absorption and crushing index could decrease by 21.4% and 27.8% , respective-

ly, compared with the non—enhanced aggregates. The maximum increasing extents of compressive

strength and slump of recycled concrete with enhanced recycled aggregates by mineralization of non-

axenic bacteria reach 15.3% and 16.8%, respectively.

Keywords: mineralization of non—axenic bacteria; recycled aggregate; particle size of aggregate;

physical and mechanical property; recycled concrete
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Fig. 1 Effects of different microbial mineralizations on physical and
mechanical properties of recycled aggregates

72 A BRI KR 4 I 1.63% . 1.8%
3.25% , 55 A H 5 AR EORMAH LL &R AR P A R
¥ BRI % 20 d W LGSR, KRR B R B
M BT A 2 613 kg/m”, Ho A 3 38 F 2R HORER
1,406 5 v AR AR A 1 BE 3 0L 9% B2 3K 2 666 kg/m”,
FU oA 184 3 A R B 1. 804 5 /N AR A R
WL B A 2 598 kg/m?®, MoK BB B AR B ORI
1. 9% s W T A Ak X /N 4% I 3k 4 15 A B Bt 2 BB
It sm s R . N E 3Ca) M (h) B] 1, KL A% il ep
R AR DN 3 2P AR B R O A R K SRR 2 8 B
5 1 IR (7] 7 SE 5 B IE R DG 2 1 KB s A
P 3Ce) AT AT, /N KL A% 2 B Ak 3t 34 K 230 0 28 WE 255
B 5 14 5 B I Y A2 A 40 St A )R A L (R 1k
B9 10 d J W BE 2 CS% , 1 S TR S 10 d BT
BR RN 3.0%, RWEFERIE N 1.4% . BHED 1k
B8R N [ 9 A K, P A R T R R UL % R o O
FL/INBLAR B R R 4 T80 B g 1 S R O - TR TR
b A o5 1 i 2 465 19T T 4 T S PR B R R OE A
KA 52 SEL T 1 RE 2 1T 1H 7K U8 B 3R 1 ik 24 4% AN AL
TR B RDRL AR B /N, A [ AR A B Bl IR 45 T UE )
BBk 3R T4 ik v AR R, W LR TR PR L TR 2



960 KB TR % %R

()7 B4 3 b B

()} I 25 FELAF 7 499

() 4 L T 1
2 AEBENTUEENBEBRRUE
Fig. 2 Apparent photos of recycted aggregates enhanced by

different microbial mineralizations

Bt 25 18] 55 A% A6 A, DA T S 38501 Rk 2 T ik TR 5 7L
Y& =1

P A S TR B ™ A AN [v) 334 5 ESF ) XoF A [ b7 A28 A4
OB WS B AT K R A 2w . L 4T LLE
FORLAR | H AR AR AN R A% DAk 4 P AR R K R
T KB AR MR B2 9 Sl 21,49 .27, 4% F130.7% , %
HH VR B0 A0 X /N A8 P B Rl 2 R A 1 3 5 AU
o HEACOT UL, Kb I 41 152 B Rk T R dE
o W 7K 56 Bl 5 S0 K 3 i 1o ) 52 30 0% 8 B ok S
Je B2 B i i ] Sy 15 d IR AR ORI B S AR
F K S Ab T H /IME, W 7K 2R R 1 38 A5 43 31 R
5.5% FI11. 4%, BEARMREE 430 21. 4% F127.8%,
H X — B4 T BB T R A ] K S O AR
2% 1T B W (R0 1T 8 0 FL B, 28 o A i )
WK K H B ACh) AT UL i 2 8 N ] Y FE
Hh SR AR T A R K R 5 1 Rk % T R
FE 15 d B Ak 38 5 J5 e S5 R A R IR K R R i

57 %
2.0
42 620
S ek <
N 2610
1.6F N\ IR 3 < %§ _
® \ %§ T
< L N A 120600 =
w1 N\ -
S A A 2
X N A &
12 § ¢§ ¢§ 12590 5
”ﬂ“* Y &
&0 N N A\ ppswos
S A A A ®
Wl
081 N AN N N {250
06 N N N
| \ é§ é§ §§ Z§ 12 560
al Y N AN AN N
0 5 10 1 0
FP L n/d
() KA fR
2.0 2675
1.8} R KK %§
FW B g N\ Z§
L6 N A f2es0 -
< § N N f
% Y2 |
N 2
2ot N ,§ AN A pes =
N A 7 A ;
=10 N A\ N N =
N Y A AN A
\ N A 7 A #®
0sF N WA A A A {2600
N AA A A A
N A A 7 A
N A A A A
N AN AN A A
N A A A A
: 0 5 10 15 20
FH e L n/d
(b)Hh & ki i
3.6 2610
sal IR B %
W § 42 600
32f N T
& S \ Z§ 12500 =
¥ .00 N N A &
3.0 AN \ N <
K 2N N A =
= Z§ § g§ 12580 =
i 28 N N A o
= N N N =
b6 Z§ \ Z§ 12570 &
°l N N N
\ N N
N N N A 12560
\ N N A
22N N N AN )55
0

5 10 1

FEPHE ST /d
()b Az

B3 EEFNEXNARNEEESHREERKEMRUZENZME
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