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Comparison between microbiologically-induced calcium carbonate

precipitation and magnesium carbonate precipitation

SUN Xiao-hao, MIAO Lin-chang, TONG Tian-zhi, WANG Cheng-cheng
(Institute of Geotechnical Engineering, Southeast University, Nanjing 210096, China)
Abstract: The magnesium carbonate has a cementing feature like calcium carbonate, and the strength of magnetite ore is much
higher than that of calcium ore, so it is important to study the solidification technology of magnesium carbonate. The
absorbance and urease activity of Sporosarcina pasteurii are measured in the cultural process, and the unit urease activity is
calculated. The influences of various factors on the urease activity are studied. Some comparison tests on the precipitation
efficiency between calcium carbonate and magnesium carbonate are conducted as well as the magnesium precipitation
efficiency with various urea additions. The solidification tests on the calcium carbonate and magnesium carbonate are
comparatively studied. The results show that during 48 h-culture period, the absorbance and urease activity curve both increase
gradually and boom, then slow down and tend to be stable. The unit urease activity increases to the peak and then decreases.
The increase of the urea concentration and magnesium ion can enhance the urease activity. The concentration of sodium
chloride and acetate has little effect on it, and that of calcium ion has a significant inhibitory effect. Under the same condition,

the yield of magnesium carbonate is significantly smaller than that of calcium carbonate. By adding urea to medium, the

0 3

Key words: Sporosarcina pasteurii; influence factor; calcium carbonate; magnesium carbonate; sand solidification

it

precipitation significantly increases. The higher the urea concentration, the more the magnesium carbonate gets. The sample
carbonate in future.

with adding urea is solidified to own certain strength in the case of magnesium carbonate precipitation. Therefore, this method

can solve the problem of insufficient magnesium precipitation and establish the foundation for the curing tests on magnesium
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Fig. 1 Growth curve of bacterium and curve of urease activity
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30

3 A RIEZ*THRESE M HIFZ M
3.1 RFRE

JR#ZAE N MICP R B Z KL, & MICP /EH
MEEFW AR, PTRERY, REAAEN T SHE
PEA RIS IR 2R T TR B PR R, 4y
HHE 0.2, 0.4, 0.6, 0.8, 1.0, 1.2, 14, 1.6, 1.8,
2.0 M YRR 54 mL, AN 6 mL HEik
(ODgoo 23715 0.6, 0.9, 1.2, 1.5) J&, ME 30C,
pH 9 7 BIZAE T 5 min N HLSRBWAE, THEHRBIA
A JR 2R 5 T A A IR B s 1%, a0 3 B

BE PR 2R FESE 0, RS T 4G B W i, e
£ 0.2~0.6 M Z[i]. ODgoo I 1.2 1B IR (1) IR B



ENESY

7

. PUETE IR BEDTIE IR B T 1311

PSR TR T RRIR LW . JRFERERT 0.6 M
I, EEE T K EARZE . 2 ODge=0.6 BZ 0.9 i,
£ 0.8 M A7 B FE K 20 TR, Hp
ODgo=0.6 MBI N M ss AR I 2 . 45 51 5 5™
BRI, (HEEEE T SR A, "R
PRI AR pH (AN S8, 10 Whiffin! 75
PRE T BEE TEAN  RERS5 8. ik, RIGH )&
BN R B PRI SR IR B M, (EAN AR

2201

5

g 200}

T

£ 1801

£ 160

=]

=3

-~

« 140

3

; 120

2 1001 =% 0Dg0=0.6
37:1 ) —— ODgp=0.9
w80 —+— O0Dgpp=1.2
ﬁ 6() L L L 1 1 1 _._IO])600|=1.5 1
B "02 04 06 08 10 12 14 16 18 20

IREHWEM

[ 3 PRZRIR B X AREEE M RO R

Fig. 3 Effect of urea concentration on urease activity
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Fig. 4 Effect of Nacl concentration on urease activity
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Fig. 5 Effect of acetate concentration on urease activity
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Fig. 6 Effect of Ca2+ concentration on urease activity
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Fig. 7 Effect of Mg?" concentration on urease activity
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Table 1 Production rates for calcium carbonate and magnesium

carbonate with different temperatures
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6 14.9 17.8 25.4
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Fig. 8 Samples with magnesium acetate at different temperatures
after reaction of 2 days
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Table 2 Production rates for calcium and magnesium with different

pH and ion concentrations
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JERk PH 18
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Table 3 Production rates of magnesium carbonate under various

urea concentrations added

ANERRE %
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20 g/L 4 14.8 15.2 21.7
6 17.6 19.1 28.4
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Fig. 10 Samples with magnesium carbonate and calcium carbonate
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