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ABSTRACT

The leachadblilty of Cs and Sr from cement solidi-
fied fon exchange media claimed to be representative
of the Epicor-Il prefilters (D-='v) is presented.
The Cs and Sr relesse is eignificantly lower than
that typically obssrved for organic lon exchange
resin/cement composites. The effect of radiation up
to a total dose of 107 Gy upon the leachability and
mechanical {ntegrity (as mzasured by MCC-11) of D=
mix/cement composites has been {nvestigated. No

deleterious effects vere found.

INTRODUCTION

During the accident at Three Mile Island Unit g,
several hundred thousand gallons of contaminated
wvater vere released to the asuxiliary and fuel han-
dling bullding.(})
using a demineralization systema, Epicor-1I1.

This water was decontaminated
Most of
the acivity was localized on the first-stage liner
(prefilter) of this system. Each 2 -w-diameter x

W2-a-high cylindrical prefilter contains typically
4.4 x 1013 to 4.8 x 1013 Bq of sctivity. This 1s
oot distriduted uniformly through the prefilter.
Rather, the majority of the activity io the liner 1s
locslized in & narrov dand within the cylindrical
liger. The exact width of this band 1s not known at
present. Using an assumed thickness of this layer,
Swyler et 81.(2) have estimated that the total ab~
sorbed dose to portions of the prefilter media could
reach 108 Gy 1o as little as 2 years. A dose of
107 Gy fe thls concentrated layer could be achieved

{o spproximately 30 years.

Recent studies of radiation dasage to organic ion
exchange wed1a(2,3,4) godicate that, for a total
dose in the range of 108 to 107 Cy, a varlety of

%ork carried out under the auspices of the U. S.

Nuclear Regulatory Cocaleslion.

effects occurs. These effects include gas genera~
tion, pH changes, agglomeration of {om exchinge
media, and accelerated corrosion of wmild steel in
contact with the fon exchange media. Although tiese
studies vere performed at high dose rates with lon
exchangers which may cr may not be representative of
those 1o the first stage Epicor-Il liners, tiese
results raise serious questions regarding the shire~
and long-tera behavior of the fon exchange media.

All of these studies, hovever, have considered the
effects ~f radiation on unsolidified fon exchinge
resine. While the effects are pertinent to the
short-term storage of spent, Epicor-II prefilters,
they would not be relevant to the conditions of tis~
posal of these liners in commercial shallow-land
burial since solidification of the contents of the
prefilcers was mandated by the U.S. Nuclear Regila-
tory Commission.* One management optiom which vas
considered by General Public Utilities (GPU) for the
prefilter vastes vas cement sclidification.

solidification test

A resin
program was undertaken by
Hittman Nuclear and Development Corporation under
contract to GPU(S) ¢n order to define the opt.aus
formulation, or range of formulations necessary to
solidify the prefilter material with cement. It vas
however beyond the scope of this progras to deteruine
the effects of radlation upon the solididifice:lon
process. In particular, three questions were aot

addressed:

1. Was it possidle to solidify i{n cement lor ex~
change material which had recleved o tital
dose {n the range of 106 o 107 Cy usig a
formulation developed using unirradiated tlom
exchange sedial

.A.reacnt to accept these vastes for treatment
and/or disposal by the U.S. Departaent of Ergy

has recently rendered such requirements moot.
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the effect
leachadility of fon exchange media solidified

2. What was of radiation upon the

using cement!?

3. What was the
mechanical

effect of radiation urom the

{ntegrity ofi lon excha.ge nedia

solidified ueing cement?

These questions cannot be addressed generically, how=

ever. Barletta et al.(8) have indicated that,
based upon a survey of the 1{terature, the properties
of composite containing orgacic iom exchaoge resin
solidified using cement depended quite strongly upon
the particular resins belog solidified. 1t was thus
felt that the effects of radiation from resin/cement
composites would also vary vith resin type especially
since the effects of radiation upon unsolidified ion
exchange resin also show this dependence. We have,
therefore, attempted to sddress these gquestions vith
respect to the solidification of a single mix of lon
sxchange medis (D-mix) claimed by Epicor, Inc. to be
re cesentative of the Epicor-11 prefilter experience.
Further, since the results ¢! our study vere {ntended
to compliment those of the resin nolidification test
program conducted by GPU, we selected a formulation
for D-mix solidificatira recosmended ae & result of
that program. The f.pact of irradiation upon solidi-
fication itself, in addition to the properties of ir-
radiated D-mix, has be~n discussed

Only the effect of radiation upon the leachability

cl.ﬂhcr.-(”

and mechanical integrity of D-wix/cemsent composites
vill be discussed here.

EXPERIMENTAL

All fon exchange media used in this study wvere sup~

plied by Epicor, Inc. Prior to solidiffcation all
saterial vas chemically depleted to simulate average
sodium and boron loadings of Epicor-I1 prafilters
(3.2 kg of Na/m=3 and 9.6 kg of 8/ad). In addi-
tion, the D-=ix wvas further depleted with nonradio~
sctive CsCl and SrCly to sisulate & loading of 5 =
1013 Bg/a’ (as 137c4) and 1 x 1012 Bq/m?
(e 905¢). For D-mix used in leachadility experi-
ments, the fon exchange sedius vas also loadel with
137¢4 and B%55r to & level of 1.5 x 10% and 1.0

x 10* Bg/g cf N-mix, respectively.

D-aix/cesent composites wvere either prepared using

frraftfated fon exchanrge sedia or the composite vas
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trradiated after fabrication. Tvo doses, 106 cy
and 107 Gy, vere selected to bound short- and loeg~
term conditions. All irradiations were carried out
tn BNL's %0Co gamma pool at a dose rate of between
2.9 x 104 to 5.2 x 10% Gy/h.
radiated composites and unirradiated composites, coo-

taining {irradiated D-mix,

1n addition to ir-

D-mix/cement composites
from unirradiated D-mix and
tested as such as controls.

vere also fabricated

All composites were fabricated using Portland Type
I cement according to the formulatios recommended by
GPU. The composites centained D-mix, water, cement,
and sodium metasilicate (Metso) in the weight ratle
of 350:153:514:51. For D-mix which had been irradi-
ated to 107 Gy, approximately 111 more water had to
be added to obtain a solidified, monolithic product.
Sanples were fabricated in eylindric:l containers to
produce a composite with nominal dimensions of 4.6 c»
diameter by S5.! ca high. Prior to either i1zach test=
ing or wmechanical integrity testing, samples wvere
cured for nine days followed by storage and/or firra-

diation for ten days.

Leach tests were conducted for & total of 30 days
using & modified IAEA leach test(8), The ‘eachate
used vas delonized vater at room temperature. Leach~
ste vas collected at & hours after the start of the
test, after each successive 24-hour period during the

first 2 veeks except for weekends and holidays, and

tvice per week for the followiug 2 veeks. The wol-
ume of the leachate was approximately 10 times the
surface ai+a of the composites (1160 mL). Each leach

test vas run using 3 replicate sasples.

Mechanical integrity was tested by wmeasuring the
fracture tensile strength of the composite accoriing
to procedures set forth in wce-11.(9)  Samples for
mechanical {ntegrity tests were prepared by coring
the solidified forms with an air-cooled dlamond-e’'ged
12,3 ma I.D.

vith an

coring drill, This wvas followe? by
1SOYET Low-Speed Saw
equipped with a 11-4244 diasond wafering blale to
form disks with a nominal thickness of 6 ==m. Zach
fors vas cored to give sufficient material to profuce

five form. The

cutting the cores

saaples per fracture tensile

strength, T,(¥Pa) for each sazple vas calculated ‘rom

the maximus load, P, (N) by the following expressiza:

T = 2P/vde
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vhere d 1s the specimen diameter (mm) and t the
specimen thickness (mm).

RESULTS AND DISCUSSION

The results of the leach tests are presented graph=
fcally {n Figures 1 through 4. Further, the average
cumulative fraction relcised normalized by the vol-
ume to surface area ratio (V/S) is given in Table 1.
Unirradiated D-mix/cement composites indicate Cs and

Sr release {s as much as a factor of 30 times lower 150 =
than that reported im the literature(10,11,12) gor v
resin/cement composites. There are two possible ex-

planations for this behavior. The first is the pes~

sible presence of zeolites in the D-mix. The D-amix

is claimed by Epicor to be representative of the Pigure 1 Average cumulati.e fraction release
first-stage Epicor-11 prefilters. If this is true, (C.P.R.) normalized by V/S for 137¢,
and since some of the prefilters are known to contain release in deionized vater for D-mis/
zeolites, one may speculate that zeolitzs are also cement composites in which the D-mix
preseat in the D-mix. Barletta et nl.,(‘) in a was irradiated prior to solidification.
reviev of the literature i{n resin/ cement composites, [~ unirradiated D-mix; o = D-mix i~
have concluded that zeolites such as Zeolon Z-900 and radiated to a total dose of 106 Gy,
Linde AW-500 may reduce the cesium leachability of 4 - D-mix irradiated to a tocal dose of
resin-cement composites. Recent upcrlun'.l(u) on 107 Cy.

the Cs and Sr leachabdbility from IRN-77/cement compos-

ftes, shown in Figures 5 and 6, tend to corroborate

this explanation. With respect to the release of Sr,

these experiments, however, iniicate that the lowered
Sr release cannot be explained by the possible pres~

ence of zeolites in the D-mix. A second explanation

LR
-

also offered in Reference 6 {s the presence of sili-

cates (Metso) in the composite. The data given in

Pigures 5 and 6 do not support this hypothesis.

CFR X WS (em)
-

The effect of irradiation upon the Cs and Sr re-

lease fram D-mix/cement composites is much less pro=

found than the lovered release observed for these

elements in the unirradiated composites discussed

above. Composites fabricated from D-mix which had o =s
beea irradiated prior to fabrication showed only " Tome e
slight fncreases in the Cs and Sr releases. Com~

pcsites irradiated after fabrication shoved a slight Figure 2 Average cusulative fraction rele se

decrease in the Cs release upon irradistion aand a (C.P.R.) normalized by v/S for 85g,
release in defonized vater for D-min/

cement composites 1o which the D-=iz

slight increase in Sr release.

vas irradiated prior to solidifica—on.
D- unirradiated D—aix; o - D-aix I~
radiated to a total dose of 106 Cy:

4 ~D-mix irradiated to s total dose of

'-“«
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Pigure 3 Average cumulative fraction release
(C.7.R.) normalized by V/S for #3sr
relesse in groundvater for D-mix/
cement composites in which the D-aix

vas irradiatad prior to solidification.

D- unirradiated D-amix; o - D-mix ir-
radiated to a total dose of 106 cy;

4 - D-mix {rradiated to a total dose of

107 cy.

"y
e

o e wo "o ®o ®e ®o
Time (days)

Pigure & Average cumulative fraction 137¢y release

(C.7.R.) normalized by V/S for 137¢y re

lease in groundvater for D-mix/ceaent com~

posites in which the D-mix vas irradiated

prior to sclidification. M)~ untrradieted

D-aix; o-D-aix {rradiated to ¢ total dose
of 10 Gy; 4~D-mix {rradiated to & total
dose of 107 Cy.

Table |

Results of Loseh ond Mechenical Integrity Tests oo
D#in/Comant Componites

Ave. Cumulative
Praction Releasnd®

% ¥/3 x 10° (cu)
toee 4
Sesple Preparation (ey) ¥, LA ()
Dairradiated o 11 sou 0.7 £ 0.07  1.2+0.
Dwis leradiated prior 108 21 FO.3 0433008 12303
te fabrication -
Dwiz Leradisted peior 107 3.4 + 0.9 1.9 +0.3 1.0 +0.)
te fabrication - ' -
Solid irredisted after 108 093011 O 2041 LA 0)
febrication i - .
Solid trradiated after 107 1182003 L1103 L4200
fevrinetion " -

hetonteed vater leschate, 30 day lesch tesi ot roos Lesperaturs.
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Figure 5 Average cumulative fraction release

(C.7.1.) normalized by V/S for 137¢,

release from IRN-77/cement composites

leached in delonized wvater at room

temperature.
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Average cumulative fraction release
(C.P.R.) noraalized by V/S for 85 sr
relesse from IRN-77/cement composites

Figure 6

leached in delonized vater at room

temperature.

The mechanical integrity as measured by the average
factor tensile strength (T) of these composites are
also listed {n Table 1. Withie the variation of the
measurement, no deleterious effects vere observed in
the mechanical integrity of D-aix/cement composites
a8 & result of irradiation.

CONCLUSIONS

As & result of these experimerts it can be conclud-
ed that radiation has no deleterious effects upon the
Ce or Sr leachability or mechanical integrity of D=
aix/cement composites. Purther, the Cs and Sr leach-
ability of unirradiated composites 1s sfgnificantly
lover than that typically seen for resin/cement com=
posites. This is apparently due to the components of

the proprietary mix.
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ABSTRACT

The leachadilty of Cs and Sr ‘rom cement sclidi-
fled ion exchange media claimed to be representative
of the Epicor-Il prefilters (D-e'v) 1s presented.
The Cs and Sr release is sigoificantly lower than
that typically cbserved for organic lon exchange
resin/cement composites.
to a total dose of 107 Cy upon the leachability and
mechanical {integrity (as measured by MCC~11) of D=
been {nvestigated. No

The effect of radiation up

wix/cement composites has

deleterious effects vere found.

INTRODUCTION

During the accident at Three Mile Island Unit 2,
several hunired thousand gallons of
vater vere released to the auxiliary and fuel han-
dling building.(1)

using a demineralization systes, Epicor-11.

contaminated

This water was decontaminated
Most of
the ascivity was localized on the first-stage liner
(prefilter) of this system. Each L2-m-diameter x

2-m-high cylindrical prefilter contains typically
4.4 x 103 to 4.8 x 10)3 Bq of sctivity. This 1s
pot distriduted uniformly through the prefilter.
Rather, the majority of rhe activity in the liner is
localized in @ narrov band within the cylindrical
liger. The exact width of this band {s not koown at
present. Using an assumed thickness of this layer,
Swyler et a1.(2) have estimated that the total ab~
sorbed dose to portions of the prefilter media could
reech 10 Cy 1a as little as 2 years. A dose of
107 Gy im thls concentrated layer could be achieved

fo approximately 3C years.

Recent stuiles of radiation dazage to organic ionm
exchange medtal2,3,4) gndicate that, for a total

dose in the range o7 108 ¢o 107 Cy, & varlety of

York carried out under the suspices of the U. S.

Nuclear Regulat™ y Cocaleston.

11973

effects occurs. These effects {nclude gas gemera~-

pH changes, fon exchlunge
and accelerated corrosion of mild steel in
Although tiese
studies wvere performed at high dose rates with fon

tion, agglomeration of
nedia,

contact vith the fon exchange media.

exchangera which may or may not be representative of

those 1o the first stage Epicor-I1 liners, i.use
results raise serious questions regarding the shirt~-

and long-term behavior of the ion exchange media.

All of these studies, hovever, have considered the
effects of radiation on unsolidified iom exchinge
resine.

While the effects are pertinent to the

short-term storage of spent, Epicor-Il prefilters,
they would not be relevant to the conditions of fis~
yosal of these liners {n commercial shallow-land
burial since solidification of the contents of the
prefilters vas mandated by the U.S. Nuclear Regila-
tory Comaission.®* One mansgement option which vas
considered by General Public Utilities (GPU) for the
prefilter vastes vas cement solidification. A

solidification

risin

test program wvas undertaken by
Hittman Nuclesr and Development Corporation wuder
contract to GPU(S) gn order to define the opt.aum
formulation, or range of formulations necessary to
solidify the prefilter material with cement. It vas
hovever beyond the scope of this progras to deternine
the effects of radfation upon the solididifics:lon
In particular,

process. three questions wvere not

addressed:

1. Was it possible to solidify in cement for ex~

change material which had recleved a tizal
dose in the range of 106 ¢o 107 Cy usig a
formuiation developed using unirradiated tiom

exchange msedial

*Agreesent te accept these vastes for treatment
and/or dispocal by the U.S.

has recently rendered such reguiresents moot.

Departaent of Euergy
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2. What was the effect of radiation upon the
leachability of ion exchange media eolidified

using cement!?

3. What was the effect of radiation upon the

mechanical integrity of 1ica exchange wnedia

solidified using cement?

These questions cannot be addressed generically, how=
a1.(8) have indicated that,
based upon a survey of the literature, the properties

ever. Barletts et
of composite containing organic lonm exchange resin
solidified using cement depended quite strongly upon
the particular resins being solidified. It vas thus
felt that the effects of radlation from resin/cement
composites would also vary with resin type especially
since the effects of radiation upon unsolidified ion
exchange resin also show this dependence. We have,
therefore, attempted to address these questions with
respect to the solidification of a single mix of fon
exchange medis (D-mix) claimed by Epicor, Inc. to be
representative of the Epicor=11 prefilter experience.
Further, since the results of our study vere {ntended
to compliment those of the resin solidification test
progras conducted by GPU, we selected & formulation
for D-mix solidification recosmended as & result of
that progras. The impact of irradistion upon solidi~
fication itself, 1o addition to the properties of 1.~
radiated D-mix, has Dbeen discussed
Only the effect of radiation upon the leachability

clowhcrc.(7)

and mechanical integrity of D-mix/cement composites
will be discussed here.

EXPERIMENTAL

All fon exchange medis used in this study wvere sup~
plied by Epicor, loe. Prior to solidification all
saterisl vas chemically depleted to simulate average
sod‘um and boron losdings of Epicor-I1 prefilters
(3.2 kg of Na/m) and 9.6 kg of B/ud). In addi-
tion, the D-mix wvas further depleted with nonradio~
sctive CaCl and SrCly to siaulate & loading of 5 =
101 g/’ (as 1¥Ce) o 1 x 1012 sq/e?
(as 90s¢). Por D-miz used io leachability experi~
ments, the fon exchaoge sediup vas also loadel with
137¢4 and %5sr to s level of 1.5 x 10% 4nd 1.0

x 10* Bq/g of D-uix, respectively.

D-aix/cement composites vere either prepared using

freadiated fon exchange media or the composite vas

e i e

trradiated after fabrication. Tvo doses, 106 ¢y
and 107 Gy, vere sazlected to bound short=- and loeg-
ters conditions.
{n BNL's 50Co gamma pool at s dose rate of betveen
2.9 x 104 o 5.2 x 104 Gy/h.
radiated composites snd unirradiated composites, con~
taining irradiated D-mix, D-m! t/cement composites
vere also fabricated from unirradiated D-mix and

All irradiations wvere ~carried out

In addition to ir-

tested as such as controls.

All composites vere fabricated using Portland Type
1 cement according to the formulation recomnended by
GPU. The composites contained C-mix, water, cesent,
and sodium metasilicate (Metso) in the velighi ratle
of 350:153:514:51. For D-mix which had been irradi=
ated to 107 Cy, approximately 112 more water had to
be added to obtain a solidified, monolithic product.
Samples were fabricated in cylindrical ceontainers to
produce a composite with nominal dimensions of 4.6 cm
diameter by 5.1 cm high. Prior to either leach test~
{ng or mechanical integrity testing, sanples wvere
cured for nine days followed by storasge and/or irra=

diation for ten days.

Leach tests wvere conducted for & total of 30 lays
using a modified IAEA leach test(8), The leactate
used vas defonized vater at room temperature. Leach=
ate as collected zt & hours after the start of the
test, after each successive 24-hour period during the
first 2 vecks except for weekenda and holidays, and

tvice per week for the following 2 weeks. The wol-
ume of the leachate was approximately 10 times the
surface area of the composites (1160 mL). Each leach

test vas run using 3 raplicate samples.

Mechanical {integrity wvas tested by wmeasuring the
fracture tensile strength of the composite accoriing
to procedures set forth in wce-11.(9)  Saspler for
mechanical integrity tests wvere prepared by coting
the solidified forms with an air-cooled diamond-e’red
coring drill, 12.3 =ma 1.D.

cutting the

This was followe? by
1SOMET Low-Speeld Sav
equipped with a 11-4244 diazond vafering blale to
form disks vith a noainal thickness of 6 == Lach

cores with an

form was cored to give sufficient material to profuce

five sasples per form. The fracture tecosile
streugth, T,(MPa) for each sazple vas calculated froc

the maximum load, P,(N) by the following expressiza:

T = 2P/vde
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vhere 4 1s the specimen diaseter (mm) and t the
specimen thickness (ma).

RESULTS AND DISCUSSION

The results of the leach tests are presented graph-
ically in Pigures 1 through 4. Further, the average
cusulative fraction released normalized by the vol-
ume to surface area ratio (V/S) 1s given in Table 1.
Unirradiated D-mix/cement composites {ndicate Cs and
Sr release {8 as much as & factor of 30 times lower
than that reported ia the literature(10,11,12) gop
resin/cement composites. There are tvo possidle ex-
planations for this behavior. The first ir the pos=
sible presence of zeolites in the D-mix. The D-amix
1s claimed by Epicor to be representative of the
firet-atage Epicor-11 prefilters. If this is true,
and since some of the prefilters are known to contain
zeolites, one may speculate that zeolites are also
present in the D-mix. Barletta et al..“) in »
reviev of the literature ip resin/ cement composites,
have concluded that zeolites such ss Zeolon 2-900 and
Linde AW-500 may reduce the cesium leachability of
resin-cement composites. Recent nporlunu(u) on
the Cs and Sr leachability from IRN-77/cement compos=
ftes, shovr in FPigures 5 and 6, tend to corroborate
this explanation. With respect to the release of Sr,
these experiments, hovever, indicate that the lovered
Sr release cannot be explained by the possidle pres~
ence of zeolites in the D-mix. A second explanation
elso offered in Keference 6 i{s the presence of sili~
cates (Metso) fin the composi'e. The dats given in
Figures 5 and 6 40 not support this hypothesis.

The effect of firradiation upon the Cs and Sr re-
lease from D mix/cement composites is much less pro~
found than the lovered release observed for these
eleme.s in the unirradiated camposites discussed
above. Composites fabricated from D-mix which had
been {irrediated prior to fabrication shoved only
slight fncreases in the Cs and Sr releases. Coa~
posites irradiated after fabrication showed a slight
decresse in the Cs release upon irradiaction and a

slight increase in Sr release.
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Pigure | Average cumulaiive fraction release
(C.P.R.) normslized by V/$ for '37c
release in cefonized vater for D-mix/
cement composites in which the D-mix
was irradiated prior to solidification.
[]- untrradiated D-mix; o = D-mix ir
radiated to & total dose of 106 Gy,
4 - D-mix irradiated to & total dose of
107 cy.

CFR X WS (em)
.-

wo
Time (days)

Pigure 2 Average cusulative fraction rele se
(C.P.R.) normalized by V/S for 85sr
release 1n delonized vater for D-mig/
cement composites {o vhich the D-m'x

was irradisted prior to solidificazion.
D- unirradiazed D-aix; o =~ D-umix I~
radiated to a total dose of 1¢% Cy;

4 ~D-mix irradiated to & total dom of
107 cy.
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Pigere 3 Average cumulative fraction release
(C.P.R.) normalized by V/S for 855
release in groundwater for D-mix/
cement composites in which the D-mix
vas irradiated prior to solidification.
D- unirradiated D-amix; o = D-mix ir=
radiated to a total dose of 106 cy;
4 - D-mix irradiated to a total dose of
107 cy.

!

Time (days)

Figure & Average cusulative fractios 137¢cs release

(C.P.R.) normalized by ¥/s for '3cs re-
lease in groundwater for D-mix/cenent com
posites in which the D-mix vas irradisted
prior to solidification. M- unirradiated
D-aix; o-D-mix irradiated to a total dose
of 108 Cy; &4~D-mix irradisted to s total
dose of 107 Cy.

Table |

Results of Lasch and Mechasical Tntegrity Tests oo
D#in/Comnat Componites

Ave. Cumulative
Praction Relessed®

x ¥/8 s 10° (cu)

oee 4
Sewple Precaration cy) 13%¢, e (o)
Onirradieted o 1.2 s0a 0.79 £ 0.07 1220
Duis irradiated prior 108 2.1 $0.3  0.45T %08 12202
te Tabrication T i
Dwin Leradiatad peior 107 3.4 ¢ 0. 1.9 +00 1.0 2.3
te fabrication - - -
Selid irradiated after 108 093 40,11 098 #0441 140D
fabrication . - -
Solid irredioted atter 107 118 20,00 1.1 %00 1.4 20,9
favrisction - s T
Delonieed water leachate, 30 day leach test at roos temperaturs.
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Pigure 5 sverage cumulative fraction release
(C.7.1.) normalized by V/S for *3Cs

release from IRN-77/cement composites

leacied in delonized vater at room

temperature.




K. J. SNYLER, R. E. BARLETTA, and R, E, DAVI
"Reviev of Recant Studies on the Rladiation
Induced Behavior of lon Exchange Media,”

BNL-NUREG-28682, 1980,

R. E. McFARLAND, "The Effects of Ganma Radistion
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II-RR~-6, 1980, See also R. E. McFARLAND, “Azal~-

yois of Irradiated lon Exchange Materials, Final
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Research Report,” Project A60-611, 1981.

K. K. S. PILLAY, "Radiation Effects on Ion EZx-
changers Used in Radicactive Waste Managemen:,”

NE /RWM-80-3, 1920.

HITTMAN NUCLEAR AND DEVELOPMENT CORPORATION,
Figure 6§ Average cusulative fraction releass "Resin Solidification Test Program,” E-114-D
(C.7.R.) normalized by V/S for 23 s¢ 001, August 1980.
release from IFN~77/cement composites
leached in deionized vater at room R. E. BARLETTA, R. E, DAVIS, T. E. CANGWER,
temperature N. MORCDS, D. G. SCHWEITZER, and A. J. WEISS,
“Status Report on Leachability, Structural
Integrity and Radiation Stsbility of Organic
The mechanical integrity as measured by the average Ion Exchznge Resine Solidified in Cement and
fector tensile strength (T) of these composites are Cement With Additives,”™ BNL-NUREC-28286, 198°
also listed in Table 1. Within the variation of the
seasuresent, no deleterious effects vere observed in

the mechanical integrity of D-mix/cement composites

a8 & result of firradiation.

As a result of these experiments it can be conclud-
ed that radiation has no deleterious effects upon the
Ce or Sr leactability or mechanical integrity of D~
aix/cement composites. Further, the Cs and Sr leach-
ability of unirradiated composites is significantly
lover than that typicelly seen for resin/cement com~
posites. This i{s apparently due to the components of

the proprietary aix.
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