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I WITHESS WHEREOF, the parties have axecytazd this documant,
URITE D T IES 0 N:RICA

BY: |- ‘Q u’ e e e e
ieT‘ orton. Chief
Pe<--‘uh C ntra:ts B8ranch
Divieian of Contracts
U, S. “uclear Regulatory Comnissicn

The ! 1ty of Florida

' ‘“‘r——" : M -
Mich Wa $80C ean for Graduate Studie

& Research, Division of Sponsored Research
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1, e PN , certify that [ am the

(ag&gstér? | Wt

.f:;3§~°; F of the Contractor naned under this

(tjtie)

documant; that who signed this
(signat: 'y)

documant on behalf of said Contractor was then B

L3

of said Contractor; that this documant was duly signed for and on bzhalf of

said Contractor by authority of its governing body and is within the scope

of its legal powers. 4

IN WITNESS WHEREOQF, I have hereunto affixed my hand and the seal of said

Contractor.

(SEAL)



LIMITED PQWER OF ATTORNEY

Xnow All Men By These Presents, that I, Robert Q. Marsten,

n
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President of the University o lorida, of the County of Alachua,
State of Florida, effective August 16, 1979, constitute and appoint
F. Michael Wahl, Associate Dean for Graduate Studies and Research
of the Division of Sponsored Rasearch of the University of Florida,
County of Alachua, State of Florida, my true and lawful attorney,
for me and in my name to accept and sign contractual agreements in
my name for the University of Florida in accordance with that

authorization given to me under Section 248.041(4) Florida Statutes.

Stata of Plorida ) ‘ -

County of Alachua )

I hereby certify that on tais day gerscnally aprearad sefors
me, an offizer duly a;‘tcr::ed to administer caths and take
acknewledgments, Rcber= Q. Marsson, =0 me well kncwn and acwn =2
me £0 be the in ‘v‘dua‘ dascribed in and who ex=cu‘=d t1e foregoing
limited pewer of attorney, and that he ackncwladged zelcre me that
the limited pcwer cf atzornav was nis act and dsed,

Witness my hand and ss2al at Gainesville, Couniy of Alachua,
S=ata of Florida, =his s day of Agsuea, 1979,

NOTALY M 4UC STATE OF FITTTA T e
v"wmsc:v SOMESNCY, 21979
JACID MW CEMELAL (NS, UNDEUH AT,




CCNTRACTCR:
APFINOIX A

“.p ths Contract pariod January 1, 1580 through September 20, 1385

seticle A-1  RESEARCH TQ BE PERFCAMED 8Y CONTRACTCR

‘1) The unclassified scope of work under this contract entitled
“gvaluation of Ralative Surface Properties of Alternative
Nuclear Waste Encapsulants® is as follows:

» YEAR 1

Tasks and Antteipated End Results

1. One of the tasks and end results of this favestigation will be
the establishment of a quantitative test sethodology for evaluating
altarnative nuclear waste encapsulants that is based upon measurable kinetics
paraveters and {s sensitive to leaching by mechanisms of both fon exchange
ind glass network breakdown. A variety of surface {nstrumental techniques
will be usad to establish the levels of accuracy of the test methodology.
The surface {nstrumental methods will fnclude: Auger electron spectroscopy,
secondary fon mass spectroscopy, infrared reflection spectroscopy, coapound

difference IR spectroscopy, scanning electron ticroscopy with enersgy
dispersive x-ray analysis, electron microprobe analysis, and atomic absorp~=
vton and enission spectroscopy. Kinetics constants (k) for the L=°7,
diffusion controlled regine of behavior and (kp) for the t! interfacial
rezction reglme will be measurad, The conditions for changeover (tg) of
Kinatics from t1/2 to tl will be datermined., Results of these kinetics
studies will be used to establish long term predictive relationships

using durability evaluation and projection (DEP) plots.

2. A second task and end result will be defining minizal durability
tsst criteria that must be satisfled {a order for durab{}ity test results
to be compared in terms of quantitative kinetics parameters, K1, k2, Ces
A consequence of achieving this end result should be the description of

d for a quantitative assessoent

the minimal experimental methodology require
of the effects of radioactivity on durability of a waste encapsulant.

tablishzent of the

vironsental factors
A geowmetric factor
encapsulant exposed

3, A third task and end result will be the es
relat{ve fmportance on surface durability of varfous en
to be encountered durlng storage of the encapsulants.
tavolved in storage which is the surface area (SA) of
to a possible solution vojume {V) will be examined over a wide range of
(SA/V) ratios (103 to 10% ca™') to cocpare converse effects such as

leaching from a swall leak into a canister (large (SA/V) to leaching froa
und water (very small sA/v). The

an encapsulant exposed to flowing g4°
effoct of the flow ranging from 107 to 103 r1/sec will be tovestigated
to establish flow rate dependence of k. and teo

if any.

netics parazeters, k1, k2
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YI:R 2

1. The first task and end result of year two will be the establish-
rant of the effects of fracture of an zncapsulant on the rate of leaching.
Comparison of leaching of bulk surfac:s and fractured waste form particles

ranging from 10 cm to 1077 cam particle sizes will be made while ralntaining
rrior to leaching, The difference in

equivalent geozetrie (SA/V) ratios
duradility kinetics will ba attrituzadle to effects of the fracture surface
and the agglomeration of small partlcles leading to rapid localfzed leaching

of the particles,

2. The second task and end result of Year 2 will be the establishaznt
‘of tha effects of compositional varfation on the durability of various
waste encapsulants, fncluding weight percent loading factor, Quantftative
comparison «f glasses with simple compositions to those with additives
destgned to fmprove durability .will be made and the affectiveness of the
additives evaluated, The ratio of Cs/Sr in the glasses over the range of
0.1 to 10 and the relative percentage of Cs and Sr from 0.1 to 10Z will

be testad as to the effect on diffusfoa controlled leaching (k) and
changeover tine (tc). Effects of transitfon metal elezents, rare earths,
and actinides on changeover time (t.) and rate of network breakdown (k2)
will be measured for waste loadings from 1 to 20X,

3. A third task and end result of Year 2 will be a determination

of *he effects of varfous degrees of crystallization of devitrificatioca
sialear waste glasses., Siwulated nuclear

on _he surface durability of the :

waste glasses will be devitriffed by heating for long times over the range
of 450-650°C. The effects of volume fraction of crystalline phases ranging
from 10-90% oa leaching kinetfes k1, k3, to will be determined, !

Year 3

1. A first task and end result of Year 3 will be to cowmpare hetero=-

geneous attack of polyphase encapsulants with leach rates of polyphase
Best effort will ba made to obtafa relevant poly-

geologiec materfals,
NRC in order to make

crystalline waste forms from DOE contractors or
these comparisons, ] '

2. A second’task and end result of Year 3 will be the assessment
of the relative effects of alternative waste forz-rock interfacial
reactions on durability of the waste forms. Effects on leach kinetics

of fonie solutions characteristic of these to be encountered in storage
leanic tuffs will

sites such as salt, basalt, granite, shale, clay, and vo

be compared while maintatning equivalent geometric storage parameters
andwaste form compositions,. Passivation of surface-solution reactions
by specific fons such as A13t, z¢c * P0‘4‘, Calt wi1l be used to specify

preferred storage sites, coverfill, or ground f111 cozpositions,
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4. A fourth task and end result of Year 4 will be t nstruct a

er DEP containing data from all materials evaluated, {s plot will
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