Decontamination of Lake Bottom Sludge by FFC Ace/Ceramics
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1. Introduction

FFC Ace, Ferrous Ferric Chloride, is reported to
have effects of improving farmland soil and of
purifying polluted sea or river bottom sediments.
However, the effects of Fe?* and Fe® contained
in FFC Ace on polluted materials have not been
revealed.
In order to investigate the purifying mechanism
of FFC Ace on the polluted materials, Oxidation-
Reduction Potential (ORP) and H,S concentration
were respectively measured for sediments of Lake
sediment and River sediment.
The structural change of FFC Ace occurred by
mixing with the sediments was investigated
by °’Fe-Méssbauer Spectroscopy and X-ray
diffractography (XRD).

2. Experimental

1) ORP and H,S concentration measurements of
Lake and River sediments after adding FFC Ace
One hundred litter sediment taken from Lake
was poured into a water bath. After FFC ace (7L
per bath) was added into the sediment, ORP was
measured in depth direction. In the case of H,S
concentration measurement, River sediment and
sea water were installed into a 500 ml planter.
H,S concentration of interstitial water was
measured in order to investigate the mechanism of

ORP increasing effect.

2) Chemical Environment of Fe* and Fe® in FFC
Ace revealed by *"Fe-Mossbauer Spectroscopy and
X-ray diffractography(XRD)
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Fig. 1. The ORP profile of varied depths of lake
sediment before and after adding FFC Ace.

The structural change of FFC Ace after adding
it into the polluted sediments was evaluated by
*"Fe-Mossbauer spectra and XRD patterns. °"Fe-
Méssbauer spectra were measured by a constant
acceleration method. °’Co(Rh) was used as
the Mossbauer source, and an a-Fe foil as a
reference of the isomer shift. The XRD pattern
was recorded from 26 = 10 to 90° at a scanning
rate of 6 degree min', using the Cu-Ka X-rays
generated by setting the tube voltage and the
current to 40 kV and 40 mA, respectively.

3. Results and Discussion

When FFC Ace was mixed with the sediment
of Lake, ORP value increased from -300 mV
to O mV after 7 days. The reproducibility was
confirmed for the same system. From the result
of qualitative analysis, both Fe*" and Fe®" were
contained in original FFC Ace. However, only
Fe® was detected when it was mixed with the
sediment. These results show that the Fe*" in
FFC Ace was reacted with the H,S in the polluted
water.

H.,S concentration was decreased from 58 mg/
1 to 5 mg/l in 30 min when 3 g of FFC Ace was
mixed with 20 ml of interstitial water prepared
by River sediment and Sea water. It can be
considered that FFC Ace declines the toxicity of

organisms by decreasing the H,S concentration.
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Fig. 2. The concentration change of H2S in interstitial
water of sediment before and after adding FFC Ace.
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From the Mdéssbauer spectrum of the Lake
sediment mixed with FFC Ace, only Fe® was
detected. A slight larger isomer shift value of
0.34 mm s’ was observed as compared with that
obtained for the original FFC Ace (0.32 mm s).
Although Fe®” was not detected as a form of FeS$ in
the treated water, this result shows that the FFC
Ace stimulated Fe ion dissolving into the water.

It can be concluded from a series of the
experimental results that FFC Ace changes ORP
values into healthier by dissolving Fe’" into the

polluted waters.
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Fig. 3. The time courses of pH and ORP changes in
distilled water added with FFC Ace
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