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Fig.2 SEM images of sponge iron before and after carbonization
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Abstract Iron/carbon (Fe/C) filler produced by traditional process shows disadvantage of low activity when it
was applied in sewage treatment. A novel iron-carbon (Fe-C) micro-electrolytic filler was developed to
overcome this issue through a joint homogenizing-carbonizing-forming procedure. XRD and SEM were used to
characterize the (Fe-C) micro-electrolytic filler products of each procedure during the preparation process.
Furthermore, the preparation conditions optimization and performance evaluation on phosphorus removal of the
new Fe-C filler was conducted. Experiment results show that lots of Fe-C micro primary batteries were formed
on the surface and internal channels of sponge iron when tar was treated by high temperature carbonization, and
the electrochemical reaction rate increased, which accounted for significantly higher phosphorus removal
efficiency by new Fe-C filler than traditional Fe/C filler. When mass ratio of tar to sponge iron, carbonizing
temperature, holding time, binder mass fraction roasting temperature and roasting period were set as 0.3, 950 °C,
0 min, 30%, 900 °C and 90 min, respectively, the synthetic Fe-C filler presented an optimum phosphorus
removal performance with a removal efficiency as high as 98%, the effluents could meet the discharge standard
of phosphorous-contained sewage.

Keywords iron-carbon; micro-electrolysis; fillers; domestic sewage; phosphorous-contained sewage
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