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Species Predominance Diagrams For
Technetium and Rhenium

[ToO)++
[T+

Tz

[TeCn]-




Perrhenate Renoval With Ferragel versus Iron Powder
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The results of exposing Ferragel to a simulated waste mixture
containing ReQ as a surrogate for T¢@Solid line with circles).

For comparison, the removal of TC@y iron powder is also
shown* (Dashed line with crosses).

* Vandergraaf, T.Tet al, in Geochemical Beharior of Disposed radioactive Wa&@S Symp.
Ser. 246; Barney, G.<t al, Eds.; American Chemical Society, Washington, DC, 1984, p. 24.



Top: A typical iron-on-silica Ferragel. The silica particle is Top: Iron-on-silica Ferragel after reaction with 17 mM

about 40 microns in diameter. KRg@.8 M NaOH.
Bottom: EDAX of this Ferragel prior to reaction. . H_Bottom: EDAX of reacted Ferragel showing Re content.
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Removal of Pertechnetate From a Simulated
Hanford DSSF Waste
(24-hour Contact)
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Technetium results. Simulant is 3.8 M QA4 M Ng, 3.1
M NO,, 0.27 M CQ, 8.9 mM TcQ.

Phase ratio (mL soln/ g adsorbate) was 640 for first
colum and 150 for all others. ;Krom left to right, was
156, 81, 81, 16, and 6 mL/g, respectively.



Removal of Pertechnetate From a Simulated
Hanford DSSF Waste
(24-hour Contact)
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Possible Surface
Modifications to
Ferragels
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Leached, complexed [Fe] for
Various Surface Coatings
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Results of surface modifications to Ferragel.
1,10-phenanthroline was used to oxidize dfel
complex F&. Fe(lll) formation prevented by
hydroxylamine. Total complexed iron was followed
colorimetrically.

Phenylphosphonic acid does not self-assemble. The
alkylsulfonate and octylphosphonic acid self-assemble, but
inhibit the oxidation reaction. Tetrahexadecyl ammonium
appears to limit access to the iron without inhibiting the
reaction.



Removal of Tc From BNFL (MAC)
Simulant
(24-hour contact)
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Removal of Aqueous Metal lons from Solution Using étrragel

Shown are aqueous concentrations of BB(@,),, HgClL, CrQ, CdSQ.
In each case, 100 mL of 0.5 mM solution was mixed witld@ g of iron-on-
resin Ferragel.

Aqueous Metal Concentration
vs. Exposure Time
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Tec Adsorbed Onto ZrO2-Supported Ferragel
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Rates of Reaction Versus E .
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For each reaction, 0.100 g of iron-on-resin Ferragel was
mixed with 100 mL of 0.5 mM of RH), Cd(ll), Hg(ll) or Cr(VI).
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In ([Pb]/[Pb]

In ([PbJ/[Pb] )

Effect of Amount of Ferragel on Pb Removal
(100 mL of 102.5 ppm Pb(C ,H,0,),)
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Effect of [Pb] , on Pb Removal
(0.100 g Ferragel in 100 mL soln)
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Rate Constant (min-1)

Rate Constant (min-1)

Apparent Rate Constant vs. Total Fe (mmol)
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Possible Mechanism / Nucleation

Low Concentrations




—— .50 MM Pb(C2H302)2
—@— 50 MM Pb(NO3)2

y =0.017634 + -0.1048x R= 0.99854

y =0.0094823 + -0.19575x R= 0.99684
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In[Cr] (MmM)

Cr Removal as a Function of
Weight of PFFG Used
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Synthesis of Ferragel

Top: PolyFIG
resin prior to addition
of zero valent metal

Bottom: Finished
Iron-on-resin
Ferragel.

PolyFlo” is a registered
trademark of Puresyn, Inc.,
Malvern, PA.
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Ic@premoevedirenm complex alkaline

NHAlEs, Ineltding BNEL (MAC)
SIMUIERE ey eduction onto Ferragel.

Redieible: metalfions (Cr(\V1), Pb(ll),
HO()FCd({l)) reduced to levels of
< lppm.

Kineticsicontrolled by electron transfer
and nucleation.

Preliminary experiments show surface
modification Is feasible, and may be
used to increase selectivity.




