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Development of a heavy metal separation and recovery technology using
zero-valent iron particles
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It is well-known that complete removal of zinc ion from water stream is difficult because of its high
ionization tendency. However, iron powder can separate zinc from water stream by chemical adsorption.
X-ray absorption near edge structure (XANES) spectrometry at zinc Lz-edge was applied to analysis of
chemical form of zinc adsorbed on iron powders used for zinc separation. As the result, zinc was confirmed
to exist on the surface of iron powders and its chemical form was inferred to be a mixture of ionic

compounds and oxygen-bound compounds.
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Fig. 1. Observed Zn Lz-edge XANES spectra of
zinc adsorbed on iron powder at PFY and TEY
modes

Fig. 2 (CHiSh A SRy I X Oilg dfign, MR
fbdigh, Fefbdish, #HENEREA LMD Zn @ L
WD TEY A7 bV ZoRd, dEh 5 8%
¥y Tl 1023.4eV, 1032.5eV, 1046.3eV fHiTic
B 72 B — 2 D3RR S vz, 1023.4eV D B —
7\ IhiEg R En, AL EEN I X O ek L
bR bNT-, £72, 1046.3eV O '— 7 |Lhi
digndt KO bHisho v —r7 L —E L, B
{EHigh-<CH SR SRR LI IX R /e o T2,
1023.4eV B L F 1046.3eV O — 7 1L 7 vk
figh<CV UEEHIN CHME INTWVWDH[4], =
o OHMEEMIT T R TA A U FEE DR

— PFY
— TEY
2
D
c
)
£
o
(&)
N
©
£
o
z
| | | |
1000 1010 1020 1030 1040 1050

£ 3

WMEEWTH Y, HSRWEERICIEA Ak
BMEOHIMMBIFELTWND I ENRIBINS,

ZnS0O4

ZnCl2

&K

ZnO

Normalized intensity

Fe204Zn

$

Zn on iron powder

I I I I
1000 1010 1020 1030 1040 1050
Photon energy [eV]

Fig. 2. Observed Zn Ls-edge XANES spectra at
TEY mode
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