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A preliminary study of the composition of suspended semiconductive minerals
in the euphotic zone of the Yellow Sea and the process of promoting
extracellular electron transfer of microorganisms

LIU Jia, SUN Yuan, REN Gui-ping, LU An-huai, LI Yan and DING Hong-rui
(Key Laboratory of Orogenic Belts and Crustal Evolution, Beijing Key Laboratory of Mineral Environmental Function, School of
Earth and Space Sciences, Peking University, Beijing 100871, China)

Abstract: Based on the most active marine system on the earth, the authors studied the interaction between miner-
als and microorganisms in this paper. In this study, a large number of suspended particles and microbial communi-
ties were found from water samples in euphotic zone of the Yellow Sea. ICP-MS, ESEM and the equipped EDX
tested the element composition of suspended particle macroscopically and microscopically. The main elements are
Si, O, Na, K, Ca and Al, as well as high content of Mn, Fe and Ti. X-ray diffraction spectroscopy (XRD) and

Raman spectroscopy shows that the main mineral components of suspended particles are quartz, albite, calcite,
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mica and chlorite etc. Moreover, semiconductor minerals of iron and titanium metal oxides such as anatase, rutile,
brookite and goethite were also found in suspended minerals. The composition characteristics of the microbial com-
munities were preliminarily analyzed through 16S rRNA, and the main communities are Proteobacteria, Actinobac-
teria, Bacteroidetes, Planctomycetes, Woeseia, Fluviicolas. A dual-chamber reactor was used to study the mecha-
nism of redox reaction and electron transfer process between microorganisms and suspended minerals. With the in-
crease of suspended minerals as the electron acceptor, the open circuit voltages of the system were increased from
330.80 mV to 426.59 mV, and their maximum output powers were increased from 8.376 9 mW,/m” to 12. 096 8
mW/m’. Experiments indicate that suspended minerals in the euphotic zone can effectively participate in and pro-
mote the process of extracellular electron transfer, which will make a foundation for further research on electron en-
ergy transfer based on the interactions of semiconductive minerals and microorganisms, as well as the regulation
mechanism of elements cycling.
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Morphology of suspended particulate under ESEM (a, ¢) and data of EDX (b, d)
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Fig. 3 Raman spectra of semiconductive minerals in marine
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Fig. 4 Microbial species in phylum level
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Fig. 5 Microbial species in genus level
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Table 1 The electrical parameters of electron transfer in

reaction systems

Ho b JHibIs BORIAES ez
i 5 330. 80 8.376 9 1423
BIEY 426.59 12.096 8 1418
A XHE 1.29 1.44 /
3 4y
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WA T A BRI g A A, HAE BT A
FEN IS/ NN SR TIEE A L7 SRS R N T

(2) PSR R E R AR T 1R L
% i Proteobacterias Actinobacteria. Bacteroidetes
Planctomycetes. Acidobacteria. Cyanobacteria. Chlo-
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XF TCR AW HURAL AR IR TR AT .

(3) W& M AR RO IUE ] DI P ] L3R
BOR B BH AR 0 At R HL 7 TR I A R b
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