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Identifying iron and manganese species in environmental remediation agents
applied to sediments in enclosed water bodies and revealing its hydrogen
sulfide removal mechanisms by XAFS
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The manganese species in granulated coal ashes used to remove hydrogen sulfide from several enclosed
water bodies were identified using XAFS. A positive correlation between the peak top energy of manganese
XAFS in the granulated coal ashes and the oxidation and reduction potential (ORP) of the sediments applied
with granulated coal ashes was observed, indicating that the valence of manganese oxide in the granulated
coal ash changed depending on the ORP of the sediments. Consequently, the adsorption site for hydrogen
sulfide on the granulated coal ash might be regenerated under oxic conditions in the real environment.
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Fig. 1 Mn XAFS of the granulated coal ash
collected from several enclosed water
bodies

Table 1 ORP of the sediments, hydrogen
sulfide concentration in pore water and Mn
XANES peak top energy

fREh = Peak top (eV) Eh(mV)  H,S(mg/L)
mEEN 6555.38 362 0
INESF 6553.58 56.0 KAl
EHEE 6553.26 -14.9 0
hiE 6554.63 207 11.6-13.6
HAHE 6554.45 175 0.21-0.36
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65555 1y = 0.0058x + 65533
N r=0.995
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Fig. 2 Positive correlation between the
peak top energy of manganese XAFS in the
granulated coal ashes and the oxidation
and reduction potential of the sediments



