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Abstract: Metal sorption and biomineralization largely reflect the availability of
dissolved metals in hydrosphere systems. The metal-loaded bacteria has profound
implications for the transfer of metals from the hydrosphere to the sediments.
Microorganisms will have played an important role in metal deposition under
various temperature conditions. The microorganisms concentrate aqueous
dissolved metals onto cell walls and at intracellular sites, during the life cycle, and
strongly bind metals during early diagenesis. A sequence is observed in which
amorphous cations concentrated at cell walls are progressively transformed to
microcrystalline aggregates of carbonate, silicate, Mn-Fe oxides, and clay minerals.
The bioprecipitated oxides and oxyhydroxides act as scavengers for heavy metals
such as Cu, Pb, Zn, Cd, Sr, and U, in the aqueous toxic-metal dispersion
environment. The biomineralization of bacterial cells has been followed in a
laboratory simulation by electron microscopy and energy-dispersive X-ray
spectroscopy. Several kinds of bacteria were examined for the ability to remove
heavy metals from solution. SEM-EDX, TEM, XRF and XRD results indicated
that most of metals accumulated at the cell surface as crystalline precipitates after
several days of aging.

10. KEY WORDS

Viv-Wet SEM-EDX® Microbial Mals @ Pacteria
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9. SUMMARY OF RESEARCH RESULTS
Microorganisms arc very important in all transport proccsscs of
clements in carth cnvironmental systecms. Microorganisms contribute
particularly to the lixation of tremendous range of metals and minerals
in contaminated arcas. There are many examples of microbial
rcmcediation in the modern environments. In this projccts, the
mcchanism of microorganisms for remcdiation of metal fixation is
investigated for various cascs, such as mining arca, hot springs,
scdiments, and weathcerd granit, by using electron microscopical
“achniques.  Microorganisms cxhibit a profound ability to bind
metallic ions of FFc, Mn, Cu, U, and As, and this allows ccll to serve
dircctly as nuclcation sites for biomincrals. The biomineral dcposits in
bacterial intra- or cxtra-ccll arc shaped as crystals with a well-defined
structurc. The remediation appcar applicable to a widce range of
contaminants in natural cnvironments. The rcsults of biomincralization

in the carth environmental systcm arc reported in various international
¢
and national journals. S

10. KEY WORDS *-»
(1) Bacteria, (2) Biorcmediation, (3) Biominerals,
(4) Scanning clectron microscopy, (5) Transmission electron
microscopy, (0) Ccll, (7) Biomincralization.
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(3) k—HHEY-—BEMOHBEIEREEEKTLY

i, SEREFESE iR b, EWE, 1ES:, REOSITTOWITHE & kA % 3L
Reirv, fR, ik, Wi ikt T, WERIRNIIC B 2R RSO ERD A =X
ARFE-TEL. AFFICBWTE, gal, SIKRN O Y S L R i g:
T 50 % T T- WA R 2 N TBIR LY, Eirds () $ A4
YT ANEEF B8 ) T ASERPII R, Mt L, A kg E oo T A
ZEERWMICLA B, v CAIKINBOL T /o FYU TP RERILEONY
P & Y OABKNENE I iR L, sSNEBRTRO S oM r ek L. 72, @ix
WESBNT D87 7 ) Tk, Mn, Fe, Ca, Si, S ZRETHHICID AR, (k) BLEELY,
REIESY, ERIESY, Befmirkl v, Insomeliis, £ nE
BREICIEAR S e,

AR BV, giah, 80K, ditih, @incaxsns44< v b (Microbial
mats: WMEBBEBR) ~HRINL, MO T#%, Wet:SEM-EDX, HRTEM (RI#Y))Y) THE
L, AWy Ak, Z5dF4 b, STHAL, NSA4 b, T—tS54+, bROKA
b, JUZXMNSA b, %454, As-S &, 8186, kKBS LD,
N7 F) T ORNBDOMNIM L RAR LTV A0 R, BTHIITCIkid-&h e
L2y — Uil 8 WEREMHL LV,

—)5, W, CWIT ORIV T, Bl v BT, 3y 7 TSR
Weod 55 8L, BIAE, 3220 oD RELR>» S, FA N
F S5 ABHIMACKRFELIGT, M KRBEHICT 2 ) — FEBLL, PTY A, ALY
Ak, ZPyabvab, ZRTMIHA DL F2, HGRPICZ n R C
UERBATLI LWL Y, BEOH D EA) & —HiCZn, Cu HUSHZINY AL,
ISHTRIA/IEIRL, 86512, T. ferooxidans 9K TR T H L, 3
— 5 THHNEO S y O A bee FWNOKHEI EKE NN 7)) T ORHE
KR, 3—THTT -S54 EXBILSESEWIV L LA )i, < AFHY
I KEGTRIR S, HESYUOMIZ S T A, WY A b, NSA bW ET
fo. SIS ) T RMYOIN LTI LA, SSHREBROSE, FUH
MEORR, EFRSHFNOBEBMAEHBIMEBERICAKVWICKASKS<KRALY >
THD.
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