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ABSTRACT

During a typical decontamination event, ion-exchange resin
beds are used to remove corrosion products (radioactive and non-
radioactive) and excess decontamination reagents from waste
streams. The spent resins may be solidified in a binder, such as
cement, or sealed in a high-integrity container (HIC) in order to
meet waste stability requirements specified by the Nuclear Regula-
tory Commission. Lack of stability of low-level waste in a shallow
land burial trench may lead to trench subsidence, enhanced water
infiltration and waste leaching, which would result in accelerated
transport of radionuclides and the complexing agents used for
decontamination* The current program is directed at investigating
safety problems associated with the handling, solidification and
containerization of decontamination resin wastes. The three tasks
currently underway include freeze-thaw cycling of cementitious and
vinyl ester-styrene forms to determine if mechanical integrity is
compromised, a study of the corrosion of container aaterials by
spent decontamination waste resins, and investigations of resin
degradation mechanisms.

1. INTRODUCTION

During light-water reactor operation, components in the primary system
become radioactive because of the deposition of corrosion products which are
transported from the core regions by the coolant. In order to minimize
worker exposure to radiation during routine maintenance operations, indus-
trial procedures have been developed to chemically remove the corrosion prod-
ucts and the activity that they contain. After the corrosion products have
been removed by organic reagents the waste stream is passed through mixed
(anion/cation) resin beds which remove residual reagent and the radioactive
and non-radioactive ions in solution. The resins are either sealed in high-
integrity containers, or they may be solidified in cement or some other
•atrix, in order to meet structural stability requirement specified in the
NRC Technical Position on Waste Form (NRC, 1983).

Work performed under the auspices of the U. S. Nuclear Regulatory
Commission.
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The current program is an effort to evaluate the solidification pro-
cesses that are being used in industry for decontamination waste, and to
determine how the wastes behave during on-site storage and subsequent
disposal at a shallow-land burial site. Particularly important are the cor-
rosion of container materials by spent resins, and resin degradation mech-
anisms which could lead to gas generation and pressurization of sealed
containers. Another important consideration involves the potential for the
cracking of cement-based decontamination waste forms by alternate freeze-thaw
cycling. Such temperature excursions may occur during the storage period
prior to disposal when daily temperature excursions could result in the
freezing and thawing of water in the cement pore structure, resulting in
waste form cracking.

Below are described results to date in the current program. The
freeze-thaw cycling effort is close to completion, the container corrosion
work will continue for approximately 1 more year to obtain long-term perfor-
mance data, and the resin degradation effort .Is currently being initiated.

2. THERMAL-CYCLING OF ION-EXCHANGE-RESIN/BINDER COMPOSITES

2.1 Background

The purpose of this task is to examine the effects of possible tempera-
ture variations on solidified ion-exchange resin decontamination wastes
during above-ground storage and transportation. Testing, as outlined in the
NRC Technical Position on Waste Form, has been completed. The method calls
for 30 complete cycles, each with a temperature sequence of -40°C, 20°C, 60°C
and 20°C, maintaining a uniform specimen temperature at each step for one
hour before proceeding. Following completion of the test, samples were
examined for free liquid generation, degradation, and changes in compressive
strength with respect to non-cycled controls. In addition, at least one
sample was immersiou tested in water following thermal cycling. Test
specimens included simulated ion-exchange resin decontamination wastes,
solidified in cement and vinyl ester-styrene (VES) binders. Test forms were
right cylinders, nominally measuring 2 inches in diameter and 4 inches high.

k.2 Test Procedures

The wastes were dewatered mixed-bed resins of four :ypes: 1) one-to-one
by volume of polystyrene anion resin (as-received, OH- form) to polystyrene
cation resin (fully saturated with Fe 2 +), 2) one-to-one polystyrene anion
resin (fully loaded with LND-101A reagent) to polystyrene cation resin (fully
saturated with Fe 2 +), 3) polyacrylic anion resin (as-received, free base
form) and polystyrene cation resin (as-received, H* form) in a 2:1 volume
ratio, and 4) polyacrylic anion resin (half of which was fully loaded with
formic acid, half of which was fully loaded with picolinic acid) and
polystyrene cation resin (as-received, H+ form) in a 2:1 ratio. These wastes
will be referred to respectively as PSC, PSL, PAC, and PAL to indicate the
type of anion resin and whether it was loaded with decontamination reagent or



Table 1 Ion exchange resin loadings used In (initiated decontanlnation waste stream*.

Resin

IONAC A-365

IONAC A-36S

IRN-78

IXN-77

As-
Received
Fora

NH2

NH2

OB-

IT*

Wt. of
Resin(g)

6000

6000

1200

1200

Total
Exchange
Capacity

(eq)*

31.68

31.68

2.11

2.70

•Based on manufacturer's nlninua specification

Reagent

Picolinic
Acid

Formic Acid

LND-101A

FeSOi^HjO

Wt. of
Reagent
in

solution
(8)

3352.0

1440.4

141.50

380.00

for dewatered resin

Wt. of
Reagent
loaded
on

resin (g)

2830.3

1171.0

141.50

368.2

Loading
Efficiency
(X of total
exchange
capacity)

73

80

100

98

used in the as-received (control) form. In discussing results in the follow-
ing section, these identifiers will be prefaced by a "C": for wastes solid-
ified in Portland Type I cement or "V" for wastes solidified in VES. Data on
the resin loadings are given in Table 1. Formulations for the encapsulation
of the resins in cement and VES are given in Table 2.

The cement-based forms were made with a waste (dewatered resin and
water) to cement ratio of 0.60 and a water to cement ratio of 0.40 by
weight. For the VES forms the waste to binder ratio was 2.24 by weight and
the water to binder ratio was 1.12.

Forms for thermal cycling were weighed and measured after removal from
the solidification molds. The forms were placed, unsupported, in glass con-
tainers measuring about 3 inches in diameter and 6 inches high with a tightly
sealed screw cap. Cure times for the forms ranges from 50 to 55 days.
Thermal cycling was started at the same time for all forms except picolinate
and formate-loaded mixed-bed resins solidified in VES. Four forms of each
waste/binder combination were thermally cycled and four were maintained at
20°C over the duration of the test.

Cycling of the samples was carried out according to the following
schedule:



Table 2 Formulations used Cor solidification of simulated mixed-bed resin decontamination wastes.

Code*

CPSC

CPSL

CPAC

CPAL

VPSC

VPSL

VPAC

VPAL

Anlon
Resin
(Form)

IRK-78
(OIT)

IRN-78
(LND-101A)

IONAC A-365
(NH2)

IONAC A-365
(LOMI)

IRN-78
(OH")

IRN-78
(LND-101A)

IONAC A-365
(NH2)

IONAC A-365
(LOHI)

Ht. Anlon
Resin (g)

187.5

187.5

250.0

250.0

280.0

280.0

373.3

373.3

Cation
Resin
(form)

IRN-77
(Fe2+)

IRN-77
(Fe2+)

IRN-77
(H+)

IRN-77
(H+)

IRN-77
(Fe2+)

IRN-77
(Fe2+)

IRN-77

IRN-77
(H+)

Ht. Cation
Resin (g)

187.5

187.5

125.0

125.0

280.0

280.0

186.7

186.7

Ht. Hater

750.0

750.0

750.C

750.0

560.0

560.0

560.0

560.0

Ht. Binder
(g)**

1875.0

1875.0

1875.0

1875.0

500.0

500.0

500.0

500.0

Haste pH***
before

Adjustment

»6.2

5.3

5.8

3.3

*7.0

5.2

«5.7

3.2

Ht. NaOH
Added to
Haste (g)

3.2

5.7

0

0

0

0

0

26.9

pH of
Final
Haste

12.0

12.0

5.8

3-3

=7.0

5.2

=5.7

6.0

* The first letter Indicates the binder (C-ce«ent, V-vlnyl eater-styrene); the second and third letters indicate the
type of anlon resin In the waste (PS-IRN-78, PA-IOHAC A-365); and the fourth letter Indicates whether the anlon resin
is loaded with decontamination reagent (C-control, L-loaded).

** The binder for cement formulations was Portland I cement. The binder for VES
docs not include the weights of promoter and catalyst added.

*** The tern "waste" refers to the slurry of dewatered anlon and cation resin plus
batch solidification.

Formulation was styrene monomer and

the water required for



7.5 h at -40°C,
Overnight (-16.5 h) at 20°C

4.5 h at +6O°C,
Overnight (-19.5 h) at 20°C.

To ensure that uniform temperatures were established through the samples, one
waste form for each formulation was drilled and fitted with a Type K
thermocouple. Temperatures were maintained to within ± 2°C at the set point
temperature. During weekends, temperatures were kept at ambient temperature
(» 22°C).

2.3 Results

2.3.1 Thermal Cycling of Polyacrylic Anion Resin/Cement Composites

Cement-based control forms containing as-received IONAC A-365 anion
resin and IRN-77 cation resin (CPAC) began cracking after two cycles (Figure
1). Cracking occurred in the lower two thirds of the forms and it became
more severe with an increasing number of cycles, as can be seen in Figures IB
and 1C. After 30 cycles, almost complete disintegration of the samples
occurred. On the other hand, LOMI-loaded polyacrylic resin/cement samples
(CPAL) showed no cracking after 13 cycles but, after the full 30 cycles was
completed, the specimens showed basically similar but slightly less dis-
integration than the CPAC controls. The presence of the simulated LOMI
reagent on the anion resin apparently minimizes the rate of damage from
freeze-thaw cycling.

As expected, uncycled forms, loaded or unloaded with simulated LOMI
reagent, showed no tendency to crack.

2.3.2 Thermal Cycling of Polystyrene Anion Resin/Cement Composites

Cement forms containing LND-101A/Fe2+ type waste (polystyrene anion
and polystyrene cation mixed-bed resins) only began to show effects from
thermal cycling after about 20 cycles. Figure 2 shows a typical CPSC form
(containing as-received anion and Fe 2 + loaded cation resin) after 20 cycles,
with cracking present near the base of the form. Figure 3 shows the most
severe effect of any CPSL form (containing LND-loaded anion and Fe + loaded
cation resin). Near-surface stresses have caused slight spalling on the
lower portions of these samples; however, no large structural cracks were
noticed.

After the full 30 cycles, cracking of the control and loaded-anion resin
forms was still restricted to the lower quarter of the samples. It also
appears that the forms containing tie LND-101A reagent were less prone to
cracking compared to the reagent-free controls.

2.3.3 Thermal Cycling of VES Forms

All VES forms maintained their monolithic structure during the 30
thermal cycles. One form, however, containing polystyrene anion resin loaded



Figure 1 Cement form containing as-received polyacrylic anion resin (free base form) and as-
received polystyrene cation resin (H+ form) in a 2:1 volume ratio, photographed after
(left to right) 2, 5, and 13 thermal cycles. A replicate sample is shown in Figure 4.



Figure 2 Cement form containing a 1:1 mixture of IRN-78 anion
resin (as received, OH" form) and IRN-77 cation resin
(Fe2+ form), after 20 thermal cycles.



Figure 3 Cement form containing a 1:1 mixture of IKN-78 anion
resin (fully loaded with LND-101A reagent) and IRN-77
cation resin (fully loaded with Fe 2 +), after 20 thernal
cycles.



with LND-1Q1A reagent (VPSL type) did develop slight surface irregularities
but this was probably a result of its being the last of 9 samples cast from a
large batch. It is thought that the VES mixture was less adequately mixed at
the bottom of the container resulting in a non-representative composition for
this form.

2*3.4 Other Tests on Cement and VES Forms

Table 3 shows compressive strength measurements for the control and
loaded forms, together with the amounts of free liquid generated during
thermal cycling. The corapressive strengths for the cement forms were based
on the maximum load attained in the test, whereas for VES forms the strength
was based on the load at 10% strain. Usually, forms containing polystyrene
anion resin had marginally higher strengths compared to forms containing
polyacrylic anion resin, and control forms (as-received resins) were
marginally stronger than corresponding forms containing resins loaded with
decontamination reagent. No free liquid was observed for any cement
samples. However, large amounts of free liquid were generated as cycling of
VES samples progressed. One VES form containing LOMI reagent generated about
10.6 g of liquid which, being mainly wattr, represents a volume of about 10.6
mL. Since a typical 2" diameter x 4" long form has an approximate volume of
206 mL the amount of free liquid in this particular case is about 5.2% by
volume. This is far in excess of the maximum 0.5% for solidified wastes
recommended in the Technical Position on Waste Form. However, non-cycled VES
and cementitious forms, evaluated here, meet this recommendation. Note that
all forms easily passed the 50 psi compressive strength recommendation, even
cement samples containing large cracks.

Non-cycled cement forms immersed in water appear to show the same rela-
tive mechanical integrity as when thermal cycled, i.e., the CPAC form (con-
taining as-received polyacrylic anion and polystyrene cation resin) spalled
and cracked within one day after immersion, and the CPAL form (containing
LOMI-loaded polyacrylic anion and as-received polystyrene cation resin)
spalled after a slightly longer time (about one week). Figure 4 shows an
individual CPAC form after immersion times of 2 h and 4 d. Much different
behavior was observed for the CPSL and CPSC forms (containing LND-loaded and
as-received polystyrene anion resins and Fe 2 + saturated cation resins) which
after about 6 weeks of immersion remain intact.

Immersion tests on the cycled and non-cycled VES forms have been under-
way for 6 weeks and no loss of integrity is noticeable. However, one of the
PSL samples described in Table 3, which gave off a large amount of free
liquid during thermal cycling, is actually floating in the water bath.

2.4 Discussion

From these results it is clear that cementitious waste forms containing
the polyacrylic-based anion resins are far more susceptible to freeze-thaw
cracking compared to those containing polystyrene-based anion resins.
Loading of the polyacrylic anion resin with LOMI reagent and the polystyrene



Table 3 Corapresaive strengths and free-liquid for cement and
vinyl-ester styrene decontamination waste forms.

Binder

Cement
(Non-cycled)

Cement

(Cycled)

VES
(Non-cycled)

VES
(Cycled)

Resin
Type

PAC
PAL
PSC
PSL

PAC
PAL
PSC
PSC
PSL

PAC
PAL
PSC
PSL

PAC
PAL
PSC
PSL

Compressive
Strength (psi)

4460±151
4359±124
4818±134
4774±156

Not testedO)
3981(2)
3374±250<3>
4414±355<4>
4538±339<5>

1446+10
To be det.
1540±ll
1423±17

1645±77
To be det.
1570±102
1689±16

Free Liquid in
Container (g)

0
0
0
0

0
0
0
0
0

0.8+0.2
To be det.
0.5+0.1
0.6+0.2

4.9*1.5
To be det.
4.3+1.8
10.6±1.6

1. All four forms were severely cracked during thermal cycling.

2. Only one form was compression tested. Three other forms were
severely cracked during thermal cycling.

3. Value is for tests on cracked portion of the forms.

4. Value is for forms which were not cracked or where the cracked
portion has been removed prior to compression testing*

5. For one form, cracked portion near bottom of form was removed
prior to compression testing.



Figure 4 Photograph of cement form containing as-received polyacrylic
anion resin and as-received polystyrene cation resin after 2
hours and 4 days immersion in deionized water. The fora was
a non-cycled control. Magnification IX.

anion resin with LND-101A reagent appears to retard the tendency
of the cement forms to crack when compared with non-loaded controls. However,
the reagents only slightly reduce the final severity of the cracking
phenomenon.

Three mechanisms may be proposed as contributors to the cracking observed
in these cement waste forms:



(1) Free (pore) water, which may accumulate in the lower part of the
form during curing by the action of gravity or, during thermal
cycling, by means of evaporation, condensation, and resorption.
This water freezes during the low temperature part of the cycles
and causes volumetric increases which stress the cement structure
to failure (Lea, 1971)* Horizontal water marks on the cement
samples after cycling prove that the lower portions of the forms
become loaded with excess water during the cycling process.

(ii) During solidification in the cement paste} the anion and cation
resins lose water to the cement hydration process. Upon immersion,
water is reabsorbed by the resins and the swelling pressures exert
enough stress to cause cracking of the form.

(iii) The cation (IRN-77) resins which are used in the Ht form undergo
ion exchange with constituents, such as Ca2+, from the cement paste
during solidification. The effective size of the resin is
increased and this, in turn, causes the cement structure to crack.

Severe cracking during immersion of the' cementitious forms containing
simulated LOMI reagent (OPAL), and the non-loaded controls (CPAC), is
probably connected with the presence of cation resins in the as-received H+
fora (mechanism iii). In contrast, forms containing IRN-77 resins loaded
with the Fe 2 + ion (CPSA and CPSL forms, also containing polystyrene-based
anion resins) show no evidence of cracking after six weeks of immersion.
This could be explained on the basis that the Fe 2 + loaded cation resins are
stable and do not undergo expansion by ion-exchange reactions with the cement
components. Further studies are being carried out to fully characterize the
immersion test results in this study.

A further contributing factor could be the total amount of water that is
used in the formulation. Since resins which are mixed with cement and water
during solidification are typically measured in a damp (dewatered) state, the
net amount of free water could vary quite widely from one type of
cementitious form to another depending on the type of resin used and the
ionic loading of the resin. New "control" thermal-cycle tests are currently
being performed to determine whether those forms most susceptible to cracking
contain the largest amounts of water. However, a definitive correlation
between cracking severity and total water content in a form probably cannot
be made unless the amount of free (i.e., pore) water available for freezing
can be distinguished from the molecules of water present in the hydrated
cement and in the resin beads.

3. COMPATIBILITY OF CONTAINER MATERIALS WITH DECONTAMINATION WASTE RESINS

3.1 Background

In some instances, bead resins are not solidified in a matrix, such as
cement, to iiieet the NRC waste stability requirement* Instead, some genera-
tors opt to place spent resins in "high integrity containers" (HICs) which



themselves meet the stability requirement• The current task was designed to
check the corroslvity of LOMI-loaded mixed-bed resins to selected metallic
and polymeric HIC materials. A range of other materials was added to the
list of materials studied because of available space in the test vessels.
Two different batches of resin were prepared in this study, and they are
identical to the control (unloaded) and picolinate/formate loaded resin
batches used to prepare the cement forms for the thermal-cycling study,
described above. The initial moisture contents of the resin batches were
47.3% by weight for the LOMI-loaded batch and 52.72 for the control batch,
based on oven drying of some of the resins.

3.2 Test Procedures

The two HIC materials being studied are high-density polyethylene (HDPE)
and Ferralium-255 (a duplex stainless steel). TiCode-12 (a dilute titanium
alloy), Type 304 stainless steel, and Type 316 stainless steel were also
included. TiCode-12 is very resistant to a wide range of corrosive environ-
ments whereas Types 304 and 316 stainless steel are moderately resistant.
Carbon steel was added to the test materials later in the program,! as some
original specimens were deemed surplus, and removed. Ferralium was tested in
the as-welded state, and HDPE was prepared in the form of stressed (U-bend)
specimens. All other materials were prepared as metallographically polished
flat coupons.

Gamma irradiation was incorporated into the test procedure since it is
usually present in low-level decontamination wastes. Four separate batches
of samples were tested for corrosion while they were in intimate contact with
the mixed bed resin. They include:

(i) Specimens exposed to unloaded resins and left unirradiated.

(il) Specimens exposed to LOMI-loaded anion resin and left
unirradiated.

(iii) As for (i) above but irradiated in a gamma field,

(iv) As for (ii) above but irradiated in a gamma field.

The metal specimens were placed in two layers in a vertical resin column
contained in a glass cylinder approximately 30 cm tall and 8 era in diameter.
The bottom layer of specimens was laid on the flat bottom of the glass con-
tainer and covered with resin. A similar layer was placed in the. middle
of the resin column. Four HDPE U-bend specimens were placed in the column
between the layers of metal specimens. Two specimens were prepared such that
the oxidized surface layer, formed during high-temperature rotary molding of
the container, was on the outer bend of the sample. Since oxidized HDPE is
more brittle than non-oxidized material, sharp cracks were formed during the
bending process. The other two specimens were bent such that the unoxidized
surface was on the outer bend surface. No cracks were present. The two
resin/specimen columns to be irradiated were placed in sealed stainless steel
vessels and eraplaced in the BNL gamma irradiation facility. The irradiation



temperature was about 12°C and the gamma dose rates were in the 1 x 10^ to 2
x 10tf rad/h range. The two batches of unirradiated specimens were sealed
with "Parafilm" and placed in a refrigerator maintained at about 10°C.

3.3 Results

To date, the irradiated specimens have been examined once, after an
accumulated gamma dose of 5 x 10 7 rads. The unirradiated controls have also
been examined for comparison purposes. Examination involves carefully
removing the resin above the various specimen locations and checking the
coupons for evidence of attack.

Figure 5 shows the appearance of the top layer of specimens after
removal of the overlying unloaded resin. They had been exposed to a dose of
5 x 10 7 rad at a dose rate of 2.1 x 10** rad/h. The long specimens are welded
Ferraliura, as evidenced by the weld material across their midsections.
Figure 6 shows small corrosion spots in a Type 304 stainless steel coupon
from the same resin column. Similar spots were also seen in the irradiated
specimens exposed to LOMI-loaded resin after the same gamma dose. However,
attack in this case was more prominent for the Type 304 stainless steel, and
even the more corrosion resistant Type 316 steel also show this type of
attack. No other metals showed corrosion effects.

For the unirradiated batches of specimens only Type 304 stainless steel
showed any attack. It was in the form of slight staining and was only
observed for the LOMI-loaded resin.

For HDPE, cracks were not initiated during the tests on specimens which
had the more-ductile non-oxidized layer on the outer U-bend surface. On the
other hand cracks formed in the oxidized layer during bending could propagate
under some of the test conditions.

3.4 Discussion

Table 4 summarizes results available at this time* Clearly, the attack
on Types 304 and 316 stainless steel is enhanced by irradiation and the
presence of LOMI-reagent. Cracks can propagate in stressed HDPE and the rate
also seems to be accelerated by irradiation and L0MI reagent.

The nature of the corrosion spots was studied and found to be related to
contact between individual cation resin beads and the stainless steels. The
beads become orange-brown in color, and corrosion spots develop at the points
of resin/metal contact where liquid is present as a result of surface tension
forces. Apparently, F e ^ ions are removed from the steel, and transferred to
the cation resin beads. L0MI reagent may accelerate corrosion by decreasing
the pH of residual water in the resin column. The pH of the waste
immediately prior to solidification in cement was 3.3 compared to 5.8 for the
LOMI-free resins (Table 2).

On the whole, the amount of corrosion was less than expected. This
could be influenced by the rapid loss of oxygen in the irradiation vessels by



Figure 5 Appearance of top layer of metal specimens after a
gamma dose of 5.0 x 107 rad in the presence of LOMI-
type as-received mixed-bed resin. Magnification 1.2 X.

Figure 6 Corrosion spots on Type 304 stainless steel exposed
to a gamma dose of 5.0 x 10 7 rad in the presence of
LOMI-type as-received mixed-bed resin. Magnification
50X.



Table 4 The effect of gamma Irradiation to 5 x 107 rad, and LOMI
decontamination reagent, on the corrosion of container
materials in contact with mixed-bed ion-exchange resin.

System

2 parts IONAC A-365
anion resin (as rec.)
to 1 part IRN-77
cation resin (as rec.)

As above

2 part IONAC A-365
anion resin, loaded with
LOMI reagent, to 1 part
IRN-77 cation resin
(as rec.)

As above

Irradiation
Dose

0

5 x 107 rad

0

5 x 107 rad

Comment

No corrosion on any metallic
specimens. A small crack was
initiated at the apex of a
bent HDPE specimen.

Corrosion spots on T304 SS.
No crack propagation in HDPE.

Slight staining on one T304
SS specimen. Some crack
propagation and initiation
in HDPE.

More prominent corrosion spots
on T304 SS compared to un-
irradiated control. T316 SS
also shows attack but less
than T304 SS. Significant
crack initiation and propaga-
tion in HDPE.

gamma-induced oxidation of the polymeric materials present (Schnabel, W.,
1981). Monitoring of the gas pressure within the irradiation vessels showed
that there was a rapid loss in pressure of about 20 percent (almost certainly
oxygen) during the first 8-10 days, followed by an essentially-linear rise in
pressure caused mainly by generation of hydrogen and nitrogen. However,
oxygen loss would not be a major factor for unirradiated specimens since
significant oxygen should always be present. Factors other than oxygen
availability would have to be invoked to explain accelerated attack on
irradiated samples.

The experiments are continuing to determine the severity of attack with
time. Upon reloading the resin columns, some surplus samples of Ferralium
and TiCode-12 were removed and carbon steel specimens substituted.

4. EFFECTS OF OXIDIZING AGENTS ON ION EXCHANGE RESIN WASTES

Test plans are currently being formulated to check the types of oxi-
dizing agents or contaminants which could lead to degradation of ion-exchange



through interaction with the resins and contaminants, will become more
concentrated solutions. Current plans include experiments to ascertain which
resin/chemical combinations show the greatest potential for exothermic reac-
tion and/or gas generation during dewatering and storage of spent resins.

The objective is to test representative decontamination resin wastes
along with typical reactor demineralizer resins, especially those employed
where pressurization or thermal excursion incidents were previously observed
(Bowerman, B. S., and P. L. Piciulo, 1986). Added to the resin wastes will
be chemicals which represent decontamination pretreatments or processes
(e.g., EDTA, picolinic acid, HNO3, or KMnO^), metal ions solubilized in the
decontamination processes (e.g. Fe2+, Mn2+, or Cu 2 +), and chemicals which may
be present as a result of biodegradation or radiolytic degradation of a resin
bed (e.g. thiols or peroxides). Initially, concentrations and combinations
of chemicals will be chosen to try to induce instability in the resin.

Work will be started soon to test the sensitivity of procedures to be
used to measure changes in the resins. Of most interest is an oxygen flow-
through test which will simulate the oxidation and drying of the resin bed
during dewatering. The temperature of the resin bed will be compared to a
control with no oxygen flow.
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