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Legibility - , .  5 

Non-Applicable for this record/package. 
IIlegiMe portions of this record can be deduced from other information within the recordlpackage. 

See: , 
+ "- Illegible infwqation-will haveAd.irnprrct on future, in-process, or completed work. 

Best ' ' A ~ r l a b l e  w: m r d .  IkphCEIWllt ~ W a b l &  - 
Completeness 

Non-Applicable for this recordlpackage. 
All corrections are reviewed and determined intentional. 
All blanks on the reaoyd(9) are intentional. 
SNL subdttal of partially completed farm ; all blanksare appropriate. 

EnolosurdAUachment . 
. Non-Applicable. for this recordlpackage. : 

The enclosurelattqchmbt was not induded with the submitted reeord because: 
. It is non-processed material. 

. , It was previously submltted to the CRF, Accession No. 
O n l y  one enclosure is required with copies of a distributed letter. The endosurelattachment is the last 

document in this group of distributed letters. 

Regeneration' ,7 . 
Non-Applicable for this cecqrd@ckage. 

T h e  origind reciird was completed on 1 I ; however, it has subsequently been 
' 

damaged beyond repair, and a regeneration was required. 

Record SourcerOenerator Status 
, Non-Applicable k r  this reoordlpaclcage. 
T h e  original Record Source is no longer on the Project. 

. T h e  original Record Source is deceasedlor whereabouts unlcnown. 
_ , T h e  originator was not on the Project and yhare&outs is unknwn. 

The vendor is no longer available. v 

- Other 

. .  , , 

Approval 

I haw reviewed this remdhckage and altest that it is adequale lor its intended purpose. Only the . 7.. ~ o p r i a t e  deliciemies are identified above. 

1 Record Source printdAyped Signature Date 
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WrPp Oxidation Sta& Dirtribution Monthly Report - Jnly i995 
David L. Clarlc, C. Drew Tait, ILos Alamcw 

This month we put together rev0 of a tcu plaa for the Oxidation Stab Msttibution md 
Actinide Redox States projects. This was done in collaboration witb Andy P e l 9  and Dhanpat 
Rai at the Pacific Nortbwcst h b o r a t ~ y  and in coUaboration wfi SNI.. W e  -1m- ~ O = P I ~ L G U  r 
drnf? VC-~O. of D Q N J ~ ,  and adopted and trained to procedures under the BSM pmgrsm. 
Meetings were held with Van Bynm %nd Ruth Wiena to work out tbe details of tbe project, arid 
both Van and Ruth were given tours of the facilities and the new instrumentation. 

This month we received shipment of the new MOP0 laser system for (he Pbotoswustic 
Spctrorneter. The MOP0 ipw was installed, and testing for the conversion from a dye laser to 
the MOP0 was initiated. After oac week, data acquisitiou software was modified for the new 
system, and test spectra were recorded for a standard Nd(xrr) solution in O.lM Ha. It was notd 
that the near infkared fnquclcies (idkt output) of the laser output we= not proply excluded, 

and this gave rise to NIR interference from water absoxbances with the test sample. Similar 
problems with the transition to the MOW laser have been reported by o t . .  Witbin me week, 
cacIir1 re-aliment of the system mccassfully rcmov4 all mce~ of this interference. The 
absorption spectrum of O.OOIM Nd(III) in 0.1M perchloric acid recorded on a conventional UV- 
MS-NIR.spectrometer is shown in Figm 1. The t h e  characteristic paks occur at 512,Sl l .  
and 573 nm an expected. Pigurc 2 shows tk PAS of 0.0001M Nd(I3.I) in O.1M HC1 in which the 
interferenee h m  the NIR clearly masks the Nd(m) absorption spectrum. After realignment of 
the system, the interference PsPlQ are removed from the spectrum. This is shown in the PAS in 
Figure 3 w b m  the characteristic absorption bands and relative intesiticr of Nd(1W sl=nrly 

re-produced at 512, 521, and 573 nm and can be compared to the conventional absorption 
spectrum shown in Figwe. I. 

Purification of over 1 gram each of Pu-239 and Pu-242 solutions by mion excbmge 
chromatography were also complstcd. The electrochemical system for preparation of pore 
oxidation states was set up, and electrochemical synthesis is expected to commence d b g  the 
next week. The absorption spectrum of oxidation state pure Pu(N) was obtained. 



WIPP Oxidation State Distribution Monthly Report - August 1995 - e&- 4 P-~z?$' 

Preparation of oxidation state pure solutions of Pu(III), h(IV), Pu(V), and P u O  was 
completed using electrochemical synthesis, and the oxidation state purity assayed using 
conventional VIS-NIR spectroscopy. Samples of synthetic Brine A were filtered, and 
oxidation state pure plutonium solutions were added, and absorption spectra for the 
different Pu oxidation states in Brine A was recorded. Not surprisingly, solutions of the 
lower oxidation states Pu(m), Pu(IV), and Pu(V) were relatively insoluble in Brine A, 
resulting in precipitation. The solids were separatd via centrifugation, and the 
absorption spectra record& The plutonium concentration in solution is at the limit of 
detection using conventional absorption spectroscopy in a 1 cm cell. The pathlength will 
be changed to lOcm, and the spectra examined again. Finally, the spectra will be 
recorded using PAS. The Pu(VI) oxidation state was found to be quite soluble in Brine 
A, and no precipitation was observed. The NIR spectra indicate that very little of the 
Pu(V1) aquo ion m n a h ,  and that complexation, presumably by chloride, is observed as 
indicated in a shift of the main absorption band. 

The new OPO laser is working, but we experienced a problem with the Nd:YAG laser. A 
service representative has been called, and we hope to begin acquisition of PAS spectra 
soon. The l?luorescence system was set up and tested, and we obtained fluorescence of a 
10 micromolar U(V1) sample in Brine A with only 3 scans. We will examine a 10 
nanomolar sample, and then proceed to STTP samples which show high uranium 
concentrations. 
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10-5M U(6) in solution "A" from 
Dave Clark. In 1 cm square cell. 
458nm line, 0=25000abs.crn-1, 
40rnW@laser, N D0.7,-25mm neg. 
lense, 30cm-1 inc, 5sec/inc,3scans, 
F0823951 .IGOR 





WIPP Oxidation State Distribution Monthly Report - September 1995 

This month we initiated and completed the electrochemical synthesis of oxidation state 
pure stock solutions of P u o ,  P u o ,  Pup), and P u o .  These samples were assayed 
using UV-WS-NIR spectrosco y to assure that each solution contained a single oxidation B state of plutonium. Aliquots o each oxidation state solution were added to a sample of 
either Brine A or Castile Brine, and the electronic spectrum obtained using convent id  
W-VIS-PSIR absorption spectroscopy. In gemral, it was found that Pu(VI) was very 
soluble in both brine solutions, while lower oxidation states werp; relatively insoluble. 
The P u O  spectra in both brine solutions eveat a substantial decrease in the amount of 
Pu(VI) aquo ion, and absorption maxima due to many new P u o  solution specks rn 
observed. An expanded region of the spectram in the range 810-870 nm is shown in 
Figwe I. 

'L I, PU(VI) in ~ i i n e  A (solid line) 
' 1 P u o  in Castilk Brine (dashed Unel 
I ,  Rt(VI) stodr solution (dashed dot line) 

830 &u) am 
Wav-gtb (nm) 

Figure 1. 

In contrast, when stock solutions of the other Pu oxidation states were added to either 
Castile or Brine A solutions, precipitation was observed. ne precipitate was removed by 
cenVifugation and the absorption spectrum recorded. Spectra were barely observable 
using conventional W-VIS-NIR spectroscopy in 1 cm pathlength cells, but characteristic 
absorption features were observed in 10 cm pathlength cells. Spectra of the lower 
oxidation states of Pu in both brine solutions will be determined by photoacoustic 
spectroscopy. 

Sample cells for the determination of photoacoustic spectra of STTP samples were 
discussed and a cell design was agreed upon by the LANL investigators. The sample cell 
must remain anaerobic conditions during the timeframe of an absorption measurement in 
order to determine oxidation states in SlTP samples. The cell design is based on 14 
yeas of experience using Schlenk techniques for the manipulation of highly air sensitive 
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materials, including U o  in nonaqwus solutions. It was decided that a cell design that 
was effective in the study of Urn) by conventional UV-VIS-NIR spectroscopy would be 
acceptable for the present work and c d s  were ordered. Upon arrival, the LAM, glass 
shop will male the necessary modifications to add stopcocks to turn them into Schlenk 
d s .  

The YAG laser that came with the new MOP0 laser system for photoacoustic 
spectroscopy experienced a factory defect, and the new photoacowtic spectroscopy 
system could not be operated for several weeks. This laser problem was not associated 
with the new MOP0 laser itself, but with a defective mirror in the YAG laser. The 
instrumeat company respondd, and following a servia call, the instrument is now back 
up and running in excellent condition. 
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Pu(VI) in Brine A (solid line) 
Pu(VI) in Castille Brine (dashed line) 
P u O  stock solution (dashed dot line) 
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WIPP Oxidation State Distribution Monthly Report - October 1995 
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This month we initiated exp ibmts  a i d  at the reducing properties of various redox 
agents towards ho. h n  metal wire was observed to cause redudon as evidenced by 
the decrease io the Pu(VI) absorbance bmd in t h ~  MR qxctrm. This feature continued 
to decrease in intensity md ultimately feached what appmwl b be a steady concentration 
as t& h n  wire became m a y  cn& in cornsion. Other reducing agents were 
odemi. 
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h i s t  month we noted that when stack mlutions of PO in oxidation states lower than 
hexavalent were addd a either Castile a Brins A s01utiom, precipitatiw was observed. 
The precipitate was removed by ecntrihgation and the absorption spetmm recorded. 
Spectra were barely observable using conventiolul W-VIS-NIR s ectmscopy in 1 crn J pathlength cellr, but chackristic &sorption femm were obsm in 10 om patMength 
cells. This ma@ we examid  the specam of a solution that was originally P u o  in 
Brine using photoreoustic spectroscopy. This spectrum is attached. We are now 
examining this spectrum in the more chsnctcristic region between 460-500 nm. 

Sample cells for the determination of photoacoustic spectra of STTP samples were 
ordend Cells with a Icm pathlength a i v d  near the end of the month, while the 2 cm 
pathlength cells a s l  bemg rmauf8cW. Upon arrival,. the LANL glass shop will 
make the nsceasary modification8 to add stopcocks to turn them into Schlenk cells. We 
anticipate bbgbbg of spiking experiments as soon as these cells are mdied. 

The Pu(W spectra recorded in brine showed interesting Dbsorpimn features . h t  were 
interpreted as new P u O  chloride species. To be sure that this interpretation was 
correct, a titration of Pu(V1) with chloride ion was performed, and the resuIting spectra 
are shown as an attachment 
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Pu(VI) Titration w*M Cl- 

-lM HCI --- 2 M HCI 
---.-. 3 M HCI 
-- 4MHCI ---- 5 M HCI 

0.5 - 

0.4 - 

0.2 - 

0.1 - 

820 830 840 850 860 
Wavelength (nm) 

1 
(? 
0 
0 

s 

B 
0 
0 
4 

I 
0 

* 
Al 
0 * 
In 
m 
tn 
Ln 
0 
10 

2 
k 
m 
4 .. 
q' 
0 

& *  J 

In 
y *k* 
4 
I.2 * 
\ .* %.; 
3 

8' 

Information Only 
5 



From: 
To : 
D a t e  : 
Subjeat: 

David L. Clark c101154@incdp3.1anl.gov~ 
Ruth F. Weiner <rfweine@nwer.sandia.gov> 
12/12/95 1:45pm 
Re: Milestone 

Ruth , 
Sorry for the tardiness in this monthly report. Drew and I really 
appreciate all the work you've done at SNL to help cover for us during 
times of extreme stress! f ! We put the following monthly together from 
memory, so X apologize that I can't give you sane really nice spectra to 
show your colleagues this time. I will get copies of these to you as soon 
as I get back on Friday. 

Here is the monthly report. 

**************** 

WIPP Monthly Report for November 1995. 

This month, efforts focused on PAS measurments of actual STTP samples. 
Two STTP samples were examined using our new cells. The first PAS 
measurement on actual waste was determined on an archived sample that 
showed high Pu solubility in the presence of cement. The conventional 
absorption spectrum was obtained, which provided very little information. 
However, the PAS established that a small absorption feature did occur in 
the Pu(1V) region, but the intensity could not account for the quantity of 
Pu in solution. Comparison to spiking experiments in which Pu(1V) was 
added to brine solutions showed small spectral features identified as 
Pu(XV) radiocolloid. Scanning through the Pu(V) region revealed a very 
strong absorption feature in the Pu(V1 region near 560 nm. This spectrum 
revealed excellent signal-to-noise and established that high quality PAS 
measurements can in fact be obtained with our OPO laser system on actual 
waste. Another STTP sample was chosen for PAS analysis. This sample also 
showed high Pu solubility, and was taken from an STTP container that 
contained olrganic chelators. This sample showed a very strong PAS signal 
and a strong absorbance band near 485 nm characteristic of Pu(1V). While 
this is still preliminary data, the present observations appear consistent 
with expectations. In the pxesence of organic chelators, we observe Pu(V) 
and chelated Pu(1V) , while in the absence of chelators, we observe Pu(V) 
and some Pu(1V) radiocolloid. These samples will continue to be monitored 
with time to examine how the oxidation state distribution changes, as well 
as be the basis for further Pu spiking experiments with known oxidation 
stares to quantify the amounts of the various oxidation states of Pu 
present in STTP. 

During spiking experiments, we observed that Pu(V1) showed high solubility 
in brine. Additional experimentation showed that chloride complexes were 
formed under the conditions of the brine. Reducing agents, Fe(0) and 
Fe(1I) were added to the Pu(V1) solutions, and some reduction to Pu(V1 was 
observed, but experiments are ongoing. 

We spent a good deal of effort on QA activities this month. Many hours 
were spent in meetings, revising QA plans, and responding to QA questions. 
The time spent on these activities has pushedback some spiking experiments. 
dlclark8lanl.gov 
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