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Fig. 1. The variation characteristics of supernatant with time for Bacillus mucilaginosus on weathering.
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Fig. 2. The variation characteristics of pH in the

supernatant with incubation time.

KA B XA 1 A ] e XA AR e, Bl &+
YR BEHP R RS SR B E] O G T S oK, H BRI
B FYRBE R T RRAE A, S8 D 0 B R 2R Fa A Bl
B A N E R E R X FREERLER .

WAL T, IR pH (ERERE SR AT ]
KA, BEERMBE#EERE LE®R pH E
MR E 2, ARERAR D, ERED
H pH E7ERT 7 d WEFIEAK 7. 1 BB FRERIS. 0
KUF,7 d ja SR 1 pH EAEZIA K, HIEH
Bt 0. EEEMEE, pH ENEM 7 d BT
4.48 A3 42 d 19 4. 76; [RIBAE R BT, %Y pH
EMERT7 dati 4. 60 FHE3 42 d 5 4. 74,
WEIEFRELE T ~42 d i pH E /N LT
BB T0 M B AL B AR THFE T 7= 34
RRYEYI BATEL , 3X 5 4 AL 72 o R VA E
FEa L6178

JB2 5 2 HAF B 1 B e AL/ AU B
[RETEFEAE R, R REF= AL MRS 208, HFEED R |
FERAEYE, N A9 Y PRLR T R— 4
MRS, T Y BE R, X5 Jayas-
inghearachchi Z£"°1 11 Vandevivere 251! 7 B 37 40


http://www.cqvip.com

80 vy ¥ M

£ 000 http://www.cqvip.com|

2008 £

BT Yva iR AE R BT A8 O 850 — B T T84
Pt FTEITROMRE, LA T /M TR
Yy EXAR BT 0 R HE AL A, B T B B X
HAERIHIR S o

2.2 BAERXSFRUBBHOTETEETF
R ETLAFAE

ERFESTBERERASE T, HE MK
Ms SRR T BB E Y A -7 WE S
RO R B R R A HLY R S5 4 S
I, XX LR TR —ERE, R AR
REGIRZE A B A A 72 o ol i i sl
B FEOTR B FWBEHITIE , R Z LA Hr ]
HeAE PR 5 % R 2 VA AR 2 R R S R

OB TR BE, LA G SR 156 A AL 72 P B A4 X 4% T
R FRHRFAE

B 3 G5RRM  BEE B SR (B i3 , ] e 4
FrIZE R b B (A S I A8 B B R LA S T v
BEERE ., HIEE RS B XALE , ¥ R
TR R Ko TR SR M, 3F BB & B (] i
KRB WEWEL, A THEENEMHE
FHAAR B, T A4 A B Yt
AR, BN R AR EAER, B
SR RIS GRS Tk, BRLA, BT A
EXRGFYRREIR IR R T A0 8 Y
B8 Xt B R e FRA B AR, B
ERLF B TIRE R,

700
600

Si /(mg/L)
P, /(mg/L)

200 ¥

L C A

500 | ]

400 |-

300 b 4 i
2 }

>
100 1,..-*——4,———6——?—"‘ 10 s

60
50 L
40

Fe*/(mg/L)

30

300

Na*/(mg/L)
Ca*/(mg/L)

0

240
180
120 &

O ———o—o—9

[ ]

o
2

Mn*/(mg/L)
~

140

K*/(mg/L)
Mg?*/(mg/L)

60 |

120 |
100
80 4

4»—.0__—0——*\.,’4}
40 T T T T

7 14

Ol HEAER

28 35 42
A

L gokiitii]

B3 Bk RS TR ST B E B T v B B 1A AR AL , IRE R AR IE AR HEMZE (n =6, P <0.05)

Fig. 3. The variation of concentrations of ion absorbed by bacteria and macromolecules between the indirect

process with the control for Bacillus mucilaginosus on weathering.
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28 2.564  0.066 0. 069 0 0

42 2.525 0.049  0.022 0 0
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Fig. 4. Electron probe images of the mineral remainder after processed.
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THE ROLE OF A STRAIN OF Bacillus mucilaginosus ON WEATHERING OF
PHOSPHORITE ROCK UNDER EXPERIMENTAL CONDITIONS
CHEN Shu"?, LIAN Bin', LIU Cong-qiang'

(1. State Key Laboratory of Envir tal Geochemistry, Institute of Geochemistry Chinese Academy of Sciences, Guiyang 550002, China;
2. Graduate University of Chinese Academy of Sciences, Beijing 100039, China)

Abstract; The authors have examined the microbiological weathering effect of phosphorite by using Bacil-
lus mucilaginosus strain as an example under laboratorial conditions. In liquid culture, incubation in static
state, the weathering of apatite with the bacteria was done by using the contrast method: apatite powder
(100 mesh) was put in the liquid culture medium in a flask, the medium was autoclaved, followed by
fungus inoculation for the study of direct weathering process; a dialysis bag with apatite powder ( 100
mesh ) was put in the liquid culture medium in the flask, the medium was autoclaved, followed by bacteria
inoculation so as to study the indirect weathering process. The supernatants collected at different incuba-
tion periods were determined in terms of the concentrations of Ca®*, Mg’>*, Na*, Mn®*, A’* | Fe’* and
K" by ICP-OES. The contents of water soluble phosphorus (P,,) and silicon (Si, ) were determined by
colorimetry in the filtrate. The solids were quantified and digested on the filter paper. The main cation
concentrations and Pws, Siws in digest liquid were measured by the above method. The remaining miner-
als were micromorphologically analyzed by means of an electron microprobe, and the mineral composition
was determined by XRD. The results showed that the direct weathering process was stronger than the indi-
rect one. B. mucilaginosus had a capability of weathering toward phosphorite,, and stronger ability to clay
minerals. Based on our experimental results, it is concluded that the mechanical breakage of bacterial
growth | the bio-degradation of extra cellular macromolecules, and the integrated operation of many factors
seem to be the reasons for the bio-weathering of minerals.

Key words: phosphorite rock; Bacillus mucilaginosus ; weathering; mechanism; Guiyang
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