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An experimental study of the mineralization of iron hydroxide modulated
by microbial polysaccharide and dextran

HUANG Jiang-bo' and SUN Zhen-ya®
(1. Guilin Research Institute of Geology for Mineral Resources, Guilin 541004, China; 2. Center for Materials Research
& Analysis of Wuhan University of Technology, Wuhan 430070, China)

Abstract: To study the modulating effect of polysaccharide and protein secreted by Sphaerotilus upon the miner-
alization behaviors of Fe(OH); gel, the authors investigated the nucleation and crystallization processes of
Fe(OH); gel inside and around the Sphaerotilus cells which were growing in the mineralization systems with
urea and Stoke substrate. The minerals were characterized by TEM, UV and FTIR spectrometry. A compari-
son of the mineralization processes of Fe(OH); gel functioned by pure dextran shows that both microbial polysac-
charide and dextran could control the nucleation mechanisms, nuclei phases and the growth rate of ferric ions and
Fe(OH); gel in the solution. The major mineral seems to be nanometric size akaganeite ($-FeOOH).
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1 a b
Fig. 1 Comparison between optical microscope images of Sphaerotilus after purification a and TEM images of Sphaerotilus

in the mineralization systems b

-

120 nm

2 a b
Fig. 2 TEM images of minerals formed from Fe OH ; gel inside white arrow and around black arrow the Sphaerotilus

cell in the mineralization system with urea substrate
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Table 1 Comparison between the lattice spacings obtained from electron diffraction patterns for the samples
from different mineralization systems and the standard d values
Stoke
a-FeQOH” B-FeOOH" a-Fe,05”
0.280 8 0.5250 0.274 8 0.5250 0.418 3 0.4183 0.5250 0.270 3
0.2153 0.3295 0.1359 0.3231 0.2670 0.2693 0.3311 0.1351
0.1614 0.280 8 0.116 4 0.268 1 0.2179 0.2190 0.2616 0.1165
0.186 1 0.1042 0.229 1 0.1873 0.1802 0.228 5 0.104 0
0.176 4 0.0923 0.1658 0.1651 0.1659 0.1635 0.092 1
0.1537 0.1512 0.1509 0.1515
0.1299 0.146 3 0.146 8
0.1105 0.140 1 0.1394
* JCPDS NO.29-713 NO.13-157  NO.24-72A

3 Stoke
Fig. 3 TEM images of minerals formed from Fe OH 3 gel around black arrow the Sphaerotilus cell in the

mineralization system with Stoke substrate
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Fig. 5 TEM images of minerals formed from Fe OH 3 gel in different mineralization systems with dextran a and

without organic matrix b
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Fig. 6 Comparison between UV spectra of the upper solution 7

of different mineralization systems and urea substrate
and Stoke substrate Fig. 7 FTIR spectra of minerals formed from Fe OH 3 gel
in different mineralization systems with dextran and

without organic matrix
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