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Weathering of Biotite by Burkholderia sp. : Preliminary Study on Secondary Minerals
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Abstract; Long-term culture experiments on biotite weathering were made under the mediation of bacteria Burkhold-
eria sp.. The resultant mineral components of less than 1 pym solid fraction at different incubation times were deter-
mined by the technique of X-ray diffraction and their morphology was observed by scanning electron microscopy and
their chemical composition by energy dispersive spectroscopy. The results indicated that Burkholderia sp. 8B can not
only accelerate weathering of biotite but also promote the formation of scaly and spherical clay minerals, which
might be vermiculite and montmorillonite, respectively. The analyses of the formation processes of secondary miner-
als believed that vermiculite was formed via structure transformation process characterized by a successive model
and that montmorillonite might be formed via recrystallization after biotite dissolution,i. e. a dissolution-precipitati-
on model.
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Table 1 The d, values of biotite and d-values of characteristic peaks of secondary minerals nm
5} 7] 0 30 50 70 110 130 150 170 190 230 250 270 290 310
door 0.982 0.983 0.983 0.990 0.995 0.992 0. 994 1. 007 0. 986 0. 989 0. 986 0.993 0.983 0. 984
n 1 3 3 1 8 8 3 2 4 6 8 1 1
g 1 — — — 1. 180 - — 1. 044 1.116 1.062 1.072 1.078 1.091 1.101 —
ik 2 — — — — 1. 384 — 1.115 1.192 1.091 1. 105 1. 346 — 1. 189 1. 330
Frig 3 — — — — — 1. 539 - - - 1.511 1. 643 — —

Eon NSRS doo FIE R XRD &35 £
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Fig. 1 The relationship between d,, values

of biotite and incubation times
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20pm ! Electron Image 1
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Spectrum 2
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AL 70 d. P06 B A5 0 BB =B 5B 90 dL i HOR T 5 CL 290 dL 8 RO 4 A DL | 4-C h A 2 19 EDS K
A. 70 d,the biotite flakes which were broke down;B. 90 d,scaly minerals;C. 290 d,aggregate of scaly minerals;

D. EDS image of the spectrum 2 in the image 4-C
K4 BR BRI A8 ROR G ) SEM &

Fig. 4 The SEM images of biotite and scaly secondary minerals
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20pm X Electron Image 1

30pm v Electron Image 1
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A. 90 d,spherical minerals;B. 310 d,aggregate of spherical minerals;C. 290 d,spherical mineral;

D. EDS image of the spectrum 2 in the image 4-C
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The SEM images of spherical secondary minerals
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