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STRONTIUM HEAT SOURCE DEVELOPMENT PROGRAM

J. H. Jarrett, Program Manager
H. T. Fullam, Principal Investigator
D. G. Atteridge

At Hanford, strontium is separated from the high-level waste,
converted to the fluoride, and doubly encapsulated in small, high-
integrity containers for subsequent long-term storage. The fluo-
ride conversion, encapsulation and storage take place in the Waste
Encapsulation and Storage Facilities (WESF). The encagsulated
strontium fluoride represents an economical source of 90Ssr if the
WESF capsule can be licensed for heat source applications under
anticipated use conditions. The objectives of this program are
to obtain the data needed to license 905rFs heat sources and
specifically the WESF QOSrFZ capsules. The information needed
for licensing can be divided into three general task areas:

Task 1 - Chemical and Physical Properties of QOSer
Task 2 - 90SrFg Compatibility Studies
Task 3 - Capsule Qualification and Licensing

Efforts are proceeding concurrently on all three tasks to obtain
the required information.

TASK 1 - CHEMICAL AND PHYSICAL PROPERTIES OF 90SrF2

No activity

TASK 2 - 9OSrF9 COMPATIBILITY STUDIES

Long-Term Compatibility Tests

A11 of the long-term compatibility tests are continuing on schedule.
Metallographic examination and electron microprobe analysis of the 1000 hr
tests with 90SrF2 and the 6000 hr tests with nonradioactive SrF2 should be
completed by the end of December.

90

Testing of Full-Size ““SrF, Capsules

ARHCO began sectioning the WESF 90SrF2 capsule which had been held at
800°C for 5000 hr. However, after the outer capsule had been removed the
power saw which was being used to section the capsule failed. Sectioning
of the inner capsule will be delayed until a new saw is obtained.



Thermal Gradient Test

The thermal gradient test, using the Hastelloy C-276 capsule filled with
nonradioactive SrF2, has been completed. The capsule has been sectioned.
Visual examination of the SrF2 in the capsule showed a variation in the color
of the SrF2 along the length of the capsule; but there was no indication of
the formation of a liquid phase anywhere in the capsule. The SrF2 from
various locations in the capsule will be analyzed to see if migration of
impurities has resulted due to the thermal gradient.

Supplemental Short-Term Compatibility Tests

Metallographic examination of the bulk of the 4400 hr test specimens has
been completed. Estimates of metal attack based on the photomicrographs are
given in Table 1. A detailed discussion of the metal attack will be provided
when all the test results are available.

TASK 3 - CAPSULE QUALIFICATION AND LICENSING

Program Plan

DNRA completed their review of the program plan for Task 3. The program
plan is now being revised to incorporate DRNA comments, and the final version
of the program plan will be issued in December.

Capsule Material Selection

The tests to evaluate the seawater corrosion resistance and oxidation
resistance of thermally-aged specimens of Hastelloy C-4 and Hastelloy S are
continuing. Preliminary results indicate that thermal aging of test specimens
at temperatures of 600 to 900°C for 1000 hr has very little effect on the oxi-
dation resistance and seawater corrosion resistance of the two alloys as com-
pared to their solution heat treated condition.

D. G. Atteridge attended a meeting of the Superalloy Working Group at
Cabot Corporation in Kokomo, Indiana in November. At the meeting it was
learned that Cabot Corporation has available some small test specimens of
Hastelloy C-4 and Hastelloy S which have been aged at various temperatures



for up to 16,000 hr. It was proposed that PNL obtain these

test pieces from

Cabot and prepare subsize tensile specimens from them for high temperature

tensile tests. Arrangements are now underway to obtain the material.

TABLE 1. Estimated Attack of Test Specimens Exposed

to Nonradioactive SrF2 at 800°C

Depth of Metal Affected,(a) mils

1500 hours 4400 Hours
Chemical Change 1in Chemical Change in
Material Attack Microstructure Attack Microstructure
Hastelloy C-276(b) 3 7 3 5
Hay?e§ Alloy 25(b) 2 3 1 2
TzM(b 1 0 ] 0
Hastelloy C-4 5 12 3 13
Hastelloy B 4 15 3 1n
Hastelloy B-2 10 18 (e) (e)
Hastelloy S 7 15 3 12
Haynes Alloy 556 5 6 (e) (e)
Inconel 617 7 14 {e) (e)
Inconel 671 15 25 20 26
Incoloy 800 8 0 (e) (e)
Rene 41 10 14 IR 13
Udimet 700 >25 0 >25 >25
Monel 400 5 8 (e) (e)
Nickel 200 7 10 8 8
Ingot Iron 3 O(C) 4 7
Ductile Cast Iron CR CR CR CR
316L SS 6 0 22 0
Js 777 6 ‘7 (e) . (e)
Copper >25 0 >25 0
Titanium >25 (d) >25 (d)
Hafnalloy 2525 >25 (d) CR CR
Molybdenum - 2 0 <1 <1
Niobium 3 2 2 2
Ta-10% W 10 0 2 0
Mo-50% Re 2 0 (e) (e)
W-26% Re 2 0 1 0
Rhenium <] 0 <} 0
Iridium 0 0 (e) (e)
Ir-0.3% W 0 0 (e) (e)
Platinum >25 (d) >25 éd;
Gold >15 (d) >15 d

(a) Estimated from photomicrographs

(b) Tested as reference specimens

{c) CR Complete Reaction

(d) Could not be estimated because of extensive chemical attack
(e) Results not yet available
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