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MASS TRANSFER KINETICS IN LITHIUM-STAINLESS STEEL 'SYSTEMS

Augtenftic stalaless steels have been scudied using Lithinm theraal=convection lanps rthat

allaw

periodiec specimen examination wichout significaicly disrupeing the lithium flow, WYelzhr change

both the. dissolutlon and deposition processes. A power cucve law was found te accurately

measurenents were made as a functlon of exposur: time to charicterise the reactlon kinetles of

descrite

the weight loss and sala hehavior uver the entlre exposure faterval whereas both power curve and
stratight llne fits adequately reflacted the welght changes as a function of tlme az lonzer expo-

time)s An Archenlus analysis of the dissolution rates fram a2 loop experiment In which
loop temperature was varied while cthe AT remalned fixed ylelded an appareat activacion
sistent with a phase boundary reaction as the rate determinlng step. Determlnation of
statc deposition rates for the long~term Loop experiments showed that the maxtimum trate
galn was generally not at che minlmum temperature specimen position.
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INTRODUCT LOY

1. Because of the possible applications af
liquid lithium in tusion techrolugy, there has
been a ranewal of interest {n corrosion by this

fact that corruslon and corresponding mass
transfer affects can ba a critical element (n

flutd and/or coolant {n fusion ranctors. The

lithlum corrosion studics done in response to

thesa possible ftusion applicationa hava malaly

concantrated on farrous alioys in static and

flowing eavironmenzs at 400 to 700°C and were

recently reviewed (refs. 1,2), FEaciler studles

with lithlum-ferrous alloy systems (vef. 3)

ware generally conducted at higher temperatucesy

with poorer control (and understanding) of

impurlity effects. . h

2., In this paper, further results on the mass
transfer of type 316 stalnless steel {n puri-
fied, thermally convective lithium are prasent-
ed in terms of weight change neasurements as a
function of time and temperature using data
from several loop experiments. These data are
then analyzed and compared to prior results to
characterize the kinetic nature of the dissolu-

tion and deposition processes. Lf cxcessive, r
such reactions can lead not only to signlficant 4
- wall thinning and/or loss of mechanical integ-

rity by dissolution, but also to severe flow
. restrictions and concentrated tradionuclide ac~
© cumulation outside the veactor core structura.

EXPERIMENTAL PROCEDURES
3. The corrasion resulrs presented below ware
obtalned using Lithium thermal convection loops

of the type shown schematically in Fig. l. The

suras. However, welght changes ulcimately approaciied a sueady state, (n whlch cthe dissolucion and
deposition rates are constant (chat s, the weizht chanzes were lineacly proportion:l to exposur:
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DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Government nor any agency thereof, nor any of their
cmployees, makes any warranty, express or implicd, or assumes any legal lizbility or responsi-
bility for the accuracy, completeness, or uscfulness of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privaiely owned rights. Refer-
ence herein to any specific commerciel product, process, or service by trade name, trademark,

_ manufacturer, or otherwisc does not necessarily constitute or imply its endorsement, recom-

' meadation, or favoring by the United States Government or any agency thereof. The vizws
and opinioas of authors expressed herein do not necessarily swte or reflect those of the
United States Goverament or any ageacy thereof.
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