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Theincorporation of Sr, Ce, and Crinto nickel——

nydrous-oxide-fiims-nas-been-studied-using-—in-
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found-inthe-interlamellar-positioninthe-Ni(OH)

films.—Bond-distances-and-co-ordination-numbers

have-been-obtained.







DECONTAMINATION-OF STORAGE TANKS

PIPINGSYSTEMS, AND-METAL SURFACE

IN'NUCLEAR FACILITIES




HNICAL APPROACH

corrosion 1S es 1ti anelectr amical brocess |

tudy- incorporation of heavy metal fons and
— ﬁﬁtlﬁﬂﬂﬁ&mﬂﬂe{ﬂmﬁﬂxyﬂﬁﬁlﬂfjpﬁﬁﬁi copic—— |
techniques, I.e., synchrotron X-ray absorption (XAS)




—radioactive contaminants-Sr, Cs, Ce, U, Pu




raphite working electrode
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athodic-co-deposition-of Ni(OE¥-Me*z

— 01 M'Ni(NG,),+0:0005 to 0.1 M"Me salt solutions;

pH=5.1

current density = -510-20 mA/ém

Anodic co-deposition-0f NiIOOH=+1Me

— 0.05M NiSQ + 0.5 M NSO, + 0.0005 10 0.1 M M&

salt-solution;, pH=7-4

— appliedpotential =1.1"V'vs SCE




STRUCTURE OF Ni(OH),

Brucite structure-—-Ni(OH), layers




NICKEL OXIDES

o - Ni(OH),

a=3.05A

<




sSurface-adsorption

o|attice-sites{(vacancies)=Cr(il)

sinterlamellar-positions = Cr(\V1)

sco-precipitation-and-depositionin-separate

phase-domains—=Sr(II); Ce(llI, 1V)

sabbsorption-in-pores
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"RONTIUM

-+ See only-Sr-O-bonds-for-Sr-(11)an-Ni(Ognd-NIOOH
—fromEXAES data-down-to-12-K,-Sr(ll)-concentration=
—0:0005t0 0.1 M

-+ Sr-O distance = 2.62 A, similarto Sr-(I1) in-solution and
- pure Sr{OH) cathodically-deposited

_oordmation-number, N=8-10

Co-precipitation-and-formation-of-separate-domains-are

- suggested; extentof-surface-adsorption-not-delineated:-so-fal;
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*Found -mixed Ce (lll)-and-Ce (1V) phases
co-deposited with Ni(OH)

*Only-Ce (1V) found with-NiIOOH; phase
corresponds-to-nydrous-CeO

*Determined-Ce-Ce bond-distances-and
coordination-numbers from-analysis-of
EXAES-data
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Normalized XANES

- XANESof:Ceco-deposited with-Ni{OH); film(solid)-and
spectrumof-0:08 M Ce{(111) acetate solution{dotted)
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Bond distances found=Cr-O=-1.99- A (N=6), Cr-Ni=3.09 A
N=6)

_0- deposition-irom-Cr{-solution-yields-Cr(V1)1n
—interlamellar-positions

*Cr-O distance = 1,66 A, N=4, as in GFO
cr-Nidistance =341 A N=2
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-~ Scientificsignificance:

*— Pemonstrated the utility of XAS for-determining“in
situ”the-mode-of-incorporation-and-docal-structure-of
metaldon-contaminantsin-thin,-disordered-simulated
corresionfilms;

*——Bonding-configuration-dependent-on-size-and-charge
ofion, structure of-nost-oxide, salution-compaosition, pH;
etc.




— Practical relevance:

1owledge of binding:site will-be useful-in-designing

complete-dissolution-of corrosion-scale; e:g-,
electropalishingin-hot-phoesphaoric acid




- Study-the-effect-of radiation-on-the

Stru re- and-mechanism-ofincorporation o

contaminant metal 1on-into corrosion-flims

o |nvestigation-at pH=<4._1on-concentration—=
0005 M; 25 < T <95 degrees C







