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An experimental study of the interaction between Bacillus pumilus and
montmorillonite
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Abstract: This paper aims to investigate the phenomena and the mechanism of the interaction between Bacillus
pumilus and Ca-montmorillonite. SEM results showed that a large number of Bacillus pumilus attached to and
wrapped up the surface of Ca-montmorillonite. The content of organic acids of the Bacillus pumilus — Ca-mont-
morillonite system decreased obviously after joining the Ca-montmorillonite. XRD results showed that the inter-
layer spacing of Ca-montmorillonite increased, and diffraction peak of 001 exhibited passivation after interacting
with Bacillus pumilus. FTIR results showed that peaks assigned to soil bacteria appeared, and peaks of the
structural groups of Ca-montmorillonite exhibited blue-shift or red-shift as well. Verification by second derivative
FTIR spectroscopy analysis is that Ca-montmorillonite really shows the vibration of other group assigned to soil
bacteria. It is thus inferred that there is a preliminary possibility that the metabolic products of soil bacteria enter
the interlayer space of Ca-montmorillonite. The result obtained by the authors will provide a new basis for the
mechanism of the interaction between mineral and microorganism.
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Fig. 1 The SEM of the Bacillus pumilus-montmorillonite system
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Fig. 2 The concentration change of organic acids of

the Bacillus pumilus-montmorillonite system
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Table 1 The ions dissolution of the Bacillus pumilus-

montmorillonite system
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Fig. 3 The XRD of the Bacillus pumilus-montmorillonite

system
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system
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Fig. 5 The second derivative infrared spectra of the

Bacillus pumilus-montmorillonite system

GYL T 51 SNSRI AT 2 A LA L
PSRN

3 4k

(1) SEM 27~ , K5 - 58 5 4 T 58 i A 32 1
BREE TR M A o S i /N ZFE AT B A R
LR B W] Wl BRAIC, G 3 A A PRI 31.36% —~
58.75% . BTHHEREIR Ca>Mg>Si>Al f
NFRIME-ZEM AR RE TR KT LR, H 2%
BN

(2) A 5 /N 2 M R AE H S, XRD 45 3
BORZEMWAT 001 AT R A 2k, 2 R R 1Y, %
W52 i A 0 T MR TR A FH S A AR G 4 e A — e A2 Ak

(3) FTIR M =B 3L A 638 50 B o, S
A G RN FRFTRAE G, Bk B T R
FEYRETE, Bl N—H Z A Rs S5 C—N M4i3R3) .
W% I (—CO—NH—) & CC=0), #&3l, Z i A )z
) H,O. 45 M8 25 I Si—O B ¥ 52 30 R /N 28 # 4 18
B H A RKAR U I A2 1 52

LA AT, B ARARI T e N 5 A )2 DAL 380
WHEATT 0 v] Bk, A6 15 52 WA )25 () BE 1 O, i N 5
A1 2 TR I B ARG WL A T R AN ST

References

Brnardic I, Huskic M, Zigon M, Ivankovic M. 2008. Montmoerillonite
modified with liquid crystalline diol hydrochlorides: Preparation and
characterization[ ] ]. Journal of Non-Crystalline Solids, 354: 1986
~1991.

Chen Dong, He Hongping, Zhu Jianxi> et al. 2009. The preparation
and characterization of anion-cation surfactantsmodified montmoril-
lonite[ J]. Acta Mineralogica Sinica, 29(2): 137~ 144(in Chinese
with English abstract).

Dai Qunwei» Dong Faqin, Wu Xiaoli» et a/. 2012. FTIR analysis of
Sr** biosorption by bacillus spp.  strains isolated from soil treated
with ¥-ray radiation[ J]. Spectroscopy and Spectral Analysis, 32
(12): 3234~3237(in Chinese with English abstract).

Dai Qunwei> Li Qiongfang, Yang Lijun, et al. 2009. Environmental
Engineering Microbiology Experimentl M. Beijing: Chemical In-
dustry Press, 27~71Cin Chinese).

Dai Q W, Zhao Y L> Dong F Q; et al. 2014. Interaction between ben-



944 EER S TR |

»2,

H 344G

Ju ok
b2 ST

tonite and Bacillus litoralis strain SWU9LJ]. Applied Clay Science,
100: 88~94.

Dai Yaping and Wu Pingxiao. 2012. Characterization of APTES-modi-
fied montmorillonite and adsorption of SrC Il D[ J1. Acta Scientiae
Circumstantiae, 32(10): 2 402~2 407(in Chinese with English ab-
stract).

Deb P J, Dong HL, Liu C X. 2007. Influence of biogenic FeC Il ) on
the extent of microbial reduction of FeC[[[ ) in the clay minerals non-
tronites illite; and chlorite[ J 1. Geochimica et Cosmochimica Actas
71: 1145~1158.

Dong Cuiling and Lian Bin. 2014. Comparing the bio-weathering effects
for biotite by Bacillus Mucilaginosus and Aspergillus Niger[J].
Bulletin of Mineralogy, Petrology and Geochemistry, 30(3): 304 ~
310Cin Chinese with English abstract).

Fang L C; Yang SS; Huang Q Y et al. 2014. Biosorption mechanisms
of CuC Il ) by extracellular polymeric substances from Bacillus sub-
tilisLJ]. Chemical Geology, 386: 143~151.

Li Xuemei and Wang Yanli. 2006. The progress of research on smectite
purification[ J J. Rock and Mineral Analysis, 25: 252~258(in Chi-
nese with English abstract).

Magana S M Quintana P, Aguilar D H, er al. 2008. Antibacterial ac-
tivity of montmorillonites modified with silver[J1. Journal of Molec-
ular Catalysis A: Chemical, 281: 192~ 199.

Rong X M; Huang Q Y and Chen W L. 2007. Microcalorimetric inves-
tigation on the metabolic activity of Bacillus thuringiensis as influ-
enced by kaolinite, montmorillonite and goethitel ] 1. Applied Clay
Science, 38: 97~103.

Stotzky G. 1967. Clay minerals and microbial ecologyl J 1. Transactions
of the New York Academy of Sciences, 30(1): 11 ~ 21.

Wu Pingxiao. 2004. Clay Minerals Materials and Environmental
Restorationl M. Beijing: Chemical Industry Press, 30~37Cin Chi-
nese).

Wu Xuanjun, Yu Yongfu and Yuan Jizu. 2008. Study on preparation
and organ-modification of Na + -smectite ] . Non-Metallic Mines»
31: 1~3Cin Chinese with English abstract).

Xue Weihong, He Hongping, Zhu Jianxi, et al. 2007. Synthesis and
Characterization of Ctab-Al-Montmorillonite [ J 1. J.  Mineral.
Petrol. » 27(2): 1~6(in Chinese with English abstract).

Yang Xiaoxue, Wang Haoran, Li Yan, e al. 2013. The effect of a

Bacillus mucilaginosus strain 3207 on the structure of Ca-montmoril-

lonite[J 1. Acta Petrologica et Mineralogica, 32(6): 767 ~772(in
Chinese with English abstract).

Zhang ], Dong HL, LiuDs et al. 2012. Microbial reduction of Fe( [l )
in illite-smectite minerals by methanogen Methanosarcina mazeil ] 1.
Chemical Geology, 292~293: 35~44.

Zhu Tingting, Fan Jian, Lu Xiancai> et al. 2011. Experimental Study
on the Interaction between Pseudomonas Mendocina and Montmoril-
lonite[ J1. Bulletin of Mineralogy, Petrology and Geochemistry, 30
(3): 304~310Cin Chinese with English abstract).

ZhuY, LiY, Lu A H, et al. 2011. Study of the interaction between
bentonite and a strain of Bacillus MucilaginosusL ] 1. Clay and Clay

Minerals, 59(5): 538~545.

Mt e 32 5% STk

Wi &, AT, REEED, %5, 2000. BI-BH B 13 i v 7 8 A ke
ST % R AELT ] BT, 29(2): 137 — 144,

IRBEIR, R ED, REERL, % 2012, v HHE LHEO ST SR IR
BHRRE & H FTIR 20 #0) ). Otk o 5060, 32(12): 3234
~3237.

IRBERR, 25305, MIAE, . 2009. HEE TRMAwsERIMI. db
e A b Rk, 27~ 71

AT, B, 2012, 3-0NFE = LA RE R SO 52 1540 (KR AE &
o SICIDM B EFEL) ] R EEREE 4], 32¢10): 2402~
2407.

HORYY, TR 2014, A0 5 IR R SRR XA IE T LR DU
JRCEE WA BRI A BILT ). 0 AR AR, 33(6):
772~777.

2, TREF]. 2006. FA AL ] H AWK, 25:
252~258.

ST 2004, BT MBS HEERIMI dba Aot Dkl R
#k, 30~37.

RIEZE, RKE, 4kAL. 2008. LS WA 04 S A HLESCHERF T
(1 )8, 31:1~3.

BE DAL, M2, REEE, . 2007. CTAB-AL A SIS A 1A
BARAELT ). WA, 27(2): 1—6.

MRS, THR, 25 H, 2. 2013, BORZEAUAF R 3027 A5 RS2
R mly ] a0 W&, 32(6): 767~772.
R, J0 0, BEOURE, 5. 2010, 1] 2B oA M TR -5 M A AR

RSB mi i), 09 A IR = @41, 30(3): 304~ 310.





