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A B S T R AC T

Magnetotactic bacterium has the characteristics of both magnetotaxis and adsorbing the pre-
cious metal ions, which makes it possible to recycle the precious metal from wastewater in the 
combination of high gradient magnetic separation. Nickel wires were used as media which 
producing gradient magnetic fi eld to separate the magnetotactic bacteria (MTB) which had 
adsorbed Au(III) with high gradient magnetic fi eld from wastewater. The magnetic separation 
model including the material balance equation and the separation rate equation were devel-
oped to describe this process. The movement process of metal loaded bacteria in magnetic fi eld 
was investigated both experimentally and theoretically. The magnetic separator developed by 
our research team used for separating Au loaded biomass showed high separation effi ciency, 
with nearly 100% biomass removed at the magnetic intensity of 1200 GS in 100 min. Experimen-
tal and simulation results all showed that the trapped bacteria were deposited in multi-layers, 
implying the ability of multi-layer trapping for the wires. Simulation mode was in good agree-
ment with experiments results, which meant it could be used in the future research of MTB 
magnetic process.
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1. Introduction

The application of bio-sorption in the metal recycling 
from wastewater has always been focused [1–3]. Among 
the bio-adsorbents, the MTB containing Fe3O4 [4,5] show 
both ideal adsorbability to metal ions and unique char-
acteristic of magnetotaxis. Such bacteria can carry metal 
ions out of wastewater with an outer magnetic fi eld, and 
then naturally avoid the problem that it is not easy to 
leave from wastewater for many other bio-adsorbents.

The combination of the magnetic separation and 
bio-sorption technology was fi rstly reported by Bahaj 
et al. [6]. The high gradient magnetic separation (HGMS) 
technology could rapidly separate the magnetic par-
ticles, which enabled the extraction of trace metal from 
the wastewater. However, the weak magnetism of metal 
ions in the wastewater restricted the application of this 
technology. Then, Bahaj et al. used MTB to adsorb the 
metal ions and found the particles (MTB combined with 
metal ions) experienced obvious increase in magnetic 
susceptibility. Therefore, the particles could be sepa-
rated from wastewater using the HGMS equipment, so 
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