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Foreword

Under the sponsorship of the DOE Division of Waste Management,
Mound is responsible for the development and demonstration of
a pelletized waste form for treatment and fixation of inciner-
ator ash and process sludge generated at DOE sites. The
demonstration of this pelletized waste form will be realized
during FY-1979 through FY-1981. Milestones for the project

are shown on page 5.

This report is submitted by W. T. Cave, Nuclear Operations,

and B. R. Kokenge, Manager, Nuclear Technology, from contri-
butions prepared by members of the Nuclear Waste Technology

Section, K. V. Gilbert, Manager, and the Solid Volume Reduc-
tion Technology Group, J. W. Doty, Leader.

Previous reports in this series are:
MLM-2510 MLM-2575
MLM-2516 MLM-2614
MLM-2541 MLM-2670
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Abstract

The main objective of this task is to evaluate
immobilization methods. During the first half
sludge/cement pellets were performance tested.
experiments with sludge/cement pellets, a very
rate of 0.01 molecule/100 eV was obtained. Le
cement and sludge/cement pellets containing pl
brine and deionized water yielded a very low 1
leached) (g)(cm)-'2 (day)-l.
to be an excellent final waste form based on 1
results. Design criteria were developed for t
zation line (PWPL) and documented. Equipment

started, and installation will be continuing £

Introduction

The main objective of this task is to
evaluate several TRU waste immobilization
methods. Wastes such as cyclone inciner-

ator ash, sludge, and salts will be im-

mobilized by mixing each with Portland 1A

cement, water, and special additives, if
necessary, and pressing the mixture into
pellets.

Technical support is continuing for the
defense cyclone incinerator system to
ensure that incinerator ash and sludges
from the aqueous offgas scrubbing system
The

immobilized waste matrix under development

can be effectively immobilized.

at Mound Facility is a pressed, high-

density, low-porosity pellet. A Project
Milestone Work Plan for this technical

support is included in Figure 1.
Performance testing

Radiolysis and leachability testing of
waste/cement pellets was started in late
FY-1979.

been completed and long-term experiments

Short-term experiments have

are still in progress.

several transuranic waste
of FY-1980, ash/cement and
In short-term radiolysis
low hydrogen generation
achability testing of ash/
utonium-238 oxide in both

5

each rate of <10 ° (fraction

Pressed waste/cement pellets, therefore, appear

eachability and radiolysis
he production waste pelleti-
procurement for the PWPL was

or several months.

Radiolysis experiments

In radiolysis experiments conducted in
late FY-1979 on 65% Mound ash/35% cement
pellets (dry basis), a hydrogen generation
2)* of 0.013 molecules/100 eV
During the past several

value, G(H
was obtained.
months, radiolysis experiments were per-
formed using 50% Mound sludge/50% cement
pellets. The sludge was obtained from
the cyclone incinerator vertical leaf
filter unit and was calcined at 750°C for
approximately 3 hr. The sludge was then
mixed with Portland cement (Type 1A) and
water and pressed into pellets 1/2 in.
in diameter by 1/2 in. long. A manufac-
turing pressure of approximately 25,000
psi was used in the fabrication of the
sludge/cement pellets. Table 1 contains
the data for two radiolysis experiments.
The average G(HZ) value of 0.010 molecule/
100 eV was slightly less than that found
previously for ash/cement pellets. These

values are very small, and it appears

G

(Hp)
that pressed pellets are an excellent final
The calculated ratio of

Thus,

waste form.

was 0.38. a less

G(oxygen)/G(Hz)
than stoichiometric amount of oxygen was
generated, and hence, oxidation products of

water such as H202 are possibly being formed.
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FY-1980 milestone report.



Table 1 - EFFECT OF ALPHA RADIOLYSIS ON PRESSED SLUDGE/CEMENT PELLETS —

G
Run Pu-238 Irradiation (HZ) Number of Main Sludge
No. (Ci) Time (hr) (molecules/100 eV) Pellets Tested Components
3k 0.55 187 0.009 2 Na, Fe, Si
2 0.55 630 0.011 Na, Fe, Si

Leachability experiments
Leach tests, in progress now for almost
one year, have been conducted with incin-
erator ash/cement and incinerator sludge/
cement pellets at both ambient tempera-
ture and 70°C. Two types of leachants
have been used, saturated NaCl brine and
Two test procedures

(1) WIPP (Waste Isolation

deionized water.
have been used:

Pilot Plant) and (2) ANS (American Nuclear
Society). The pellets, which are approxi-
mately 1/2 in. in diameter by 1/2 in. long,
contain approximately 0.25 wt % plutonium-

238 oxide.

ing the pellets in the leachant for the

Tests are conducted by suspend-

desired time period and then determing the
plutonium-238 content of the entire leach-

ate by liquid scintillation counting.

A comparison of the leach rates of 65 wt

% incinerator ash/35 wt % Portland cement
pellets in saturated brine solution and

in deionized water is shown in Figure 2.
The WIPP test procedure was employed in
these two experiments which were conducted
(v22°C) . The leach
rate is expressed in (fraction leached)
(g)(cm)—z(day)_l,
in average days leached.
defined in the leachability section of a
1979].

the leach rate decreases with time,

at ambient temperature

and the time is expressed

Both terms are

previous report [Lewis, In brine

and
in deionized water the leach rate is
(107% to 1077 Initially

cyclic range) .
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FIGURE 2 - Comparison of leach rates of
ash/cement pellets in saturated brine
solution and deionized water.



(<18 days) the leach rate is less in de-
ionized water than in brine. The two
leach rates are equal (3 x 10_8) at 18
days, but after 18 days, the leach rate
in deionized water is greater than that
in brine. After 125 days there is a great
difference in the leach rate (almost five
magnitudes). The leach rates for pluton-
ium-238 oxide are, in general, very small
(<10_5 g/cmz/day), and the pressed pellets
appear to be a good waste form based on
short-term testing data. Long-term leach-
ability testing of the waste forms is now

in progress.

The ANS leachability test procedure was
also employed in a separate experiment.
The leach rates found in deionized water
at ambient temperature were almost identi-
cal to those determined by the WIPP pro-
cedure. This was expected since the pro-
cedures are almost identical except for
initial differences in leachate sampling

frequency.

Leachability testing of ash/cement pellets
in saturated brine solution at 70°C was
repeated because of failure of the pellets
in the first experiments. The initial two
pellets broke apart after 75 days and 99
days of leaching time.
cement pellets used in the repeat experi-
ments have now been in solution for 190
days, and the pellets are still intact
with no signs of deterioration. The aver-
age leach rate for the two pellets after
151 days is 2.6 x 10~ 8 g/cm®/day.

appears that the first two pellets tested

It now

were defective in their manufacture.

The leachability studies of sludge/cement
pellets is also continuing. These pellets
contain 50 wt % incinerator sludge/50 wt %
Portland cement and are spiked with 0.25

wt % plutonium-238 oxide. Leach studies

Two identical ash/

are being conducted at ambient temperature
and at 70°cC.
sludge/cement pellets after 151 days of

The average leach rate of

leaching at ambient temperature was 7 x
10_11 g/cmz/day (see Figure 3).

parison, the average ambient leach rate

For com-

of ash/cement pellets after an identical
time period was approximately the same
(6 x 10”11 g/cm?/day) .

pellets appear to have a surface layer of

The sludge/cement

crystals, but no such phenomenon has been

observed on the ash/cement pellets. After

20 days of leaching, the leach rates for

ash/cement and for sludge/cement pellets
8 and 2 x 10_10 g/cm/day,

It is possible that the

were 2 x 10~
respectively.
surface layer of crystals is partly respon-
sible for the low leach rates of sludge/

It should be noted that
the leach rate of ash/cement pellets is

cement pellets.

increasing after reaching a minimum at
122 days while the leach rate of sludge/

cement is still decreasing.
Design criteria

Final design criteria for the production
waste pelletization line (PWPL) was pub-
lished in March [Lewis, 1980].

port includes background information on

This re-

the use of cement for immobilization of
low-level and intermediate-level radio-
active waste materials. Also included

are a design basis for the pelletization
process, process description including a
flow diagram, and performance data for

process equipment (sizing equipment, cal-

ciner, grinder, and press).

Health physics and safety criteria were
determined for the PWPL.
closures will be metal, welded gloveboxes

Equipment en-

and must be sufficiently leak-tight to
pass a helium "sniffing" leak test. The

gloveboxes housing the calciner and the
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press must be protected by a Halon fire
extinguishing system. Because of the

low level of radioactivity handled in the
gloveboxes, radiation shielding will not

be required.

Equipment procurement

and installaition

Equipment for the production waste pellet-
ization line (PWPL) is now being selected
and ordered from vendors. Eight vendors
were contacted in regard to purchasing

the continuous feed, rotary calciner.

Only two bids were received for this piece
The bids of $45,800 and

$65,000 were unacceptable because (1) phy-

of equipment.

sical size was too large, (2) costs far
exceeded available funds, and (3) delivery
time was too long (five months) to meet
the schedule.

a batch type calciner consisting of a

Plans are now to purchase

metal retort heated in a muffle furnace.

The investigation of pellet presses for
the PWPL is continuing. It appears now

that either an existing press will be

modified or a custom preformer pellet
press will be purchased. May 1 has been

set as a deadline for press selection.

Two surplus stainless steel gloveboxes

have been obtained and will be used for
the PWPL.
ings have also been prepared for the cal-

Preliminary engineering draw-

cination glovebox and pellet storage/load-
ing glovebox. The grinder, sizing appara-
tus, and scales have tentatively been
selected and will be purchased early in
May 1980.

several months of installation of the

It will, however, require

gloveboxes and associated equipment for
the completion of the PWPL system.
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