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Figure 1. TEM image of strain GW 2.
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Figure 2. Temporal change of the bacterial density.
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Figure 3. Temporal changes of the pH value (A) and the

electrical conductivity (B) in the medium.
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Figure 4. Temporal changes of calcium (A) and magnesium o omm kil T e
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2 20
é E “ — 7 indicates lack of datum.
g .
£ 10
I S TN T N T TR T TR S T TN T T T T T T T T T T | N ‘/\ Q:I: ‘/\
0 10 20 30 40 50 3 WieMgiie
t/d
xh i 73
B S SiEMRENHNSTL 3.1 WRERERT YRR ERZE S
Figure 5. Temporal change of the precipitate quantity in the J:Mt% i R, 5 GW2 Hﬁ TEH T TE B
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Figure 7. X-ray diffraction patterns of precipitates. A: 6 d, 10 d, 15 d; B: 20 d, 25 d, 30d, 40 d, 50 d; H: Huntite;

HC: High-Mg calcite
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Figure 8. The correlation between bacterial density and average

precipitation rate.
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Formation of huntite by Lysinibacillus sp. GW-=2 strain

Qinglong Xu, Fuchun Li" , Chonghong Zhang, Xuelin Li

College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing, 210095, Jiangsu Province,

China

Abstract: [Objective] We studied the formation of carbonate minerals induced by microorganism to explore the possibility
of mineral capture. [Methods] Culture experiments of carbonate precipitation were done using B4 medium with 6:1 molar
ration of Mg/Ca for 50 days. The same medium without inoculation was used as the control. During the cultivation,
bacterial density, precipitate quantities, pH and conductivity of the medium, calciumand magnesium concentration were
determined. The morphologies of precipitated carbonates were observed using scanning electron microscopy, and mineral
species of carbonate were determined by X-ray diffraction. [Results] The main results were: (1) In the inoculation
process of the Lysinibacillus sp. (GW-2 strain) , we found that precipitate quantities were gradually increased with time,
while precipitate was not collected in the aseptic experiments; (2) There were significant positive correlations between
bacterial density and average precipitation rate (r =0.67, P <0.05) , precipitate quantities and pH value (r=0.79, P
<0.05) ; (3) Precipitate quantities negatively correlated with conductivity, Ca’" and Mg’ " concentration with correlation
coefficients r of 0. 89, 0.93, 0.98 (P <0.001) , respectively; (4) The three carbonate minerals by Lysinibacillus sp.
formed according to following trend: amorphous calcium carbonate — Huntite — High-Mg calcite. [Conclusions] The
main conclusions were: (1) Lysinibacillus sp. (GW-=2 strain) might induce the formation of carbonate minerals
precipitation; (2) The bacterial density directly affected the precipitation of carbonate minerals, whereas pH value
indirectly controlled the precipitation of carbonate minerals; (3 ) Decreased of conductivity, calciumand
magnesiumconcentration of the medium could indirectly indicate the occurrence of carbonate precipitate; (4) Huntite
might be formed through ageing of amorphous calcium carbonate, whereas high-Mg calcite might be formed through
demagnesium of the huntite.

Keywords: Lysinibacillus sp. , huntite, high-Mg calcite, mineral capture
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