PMI Studies of Lithium

Presented by
Russ Doerner and Matt Baldwin

with contributions from
G. Antar, D. W. Whyte,
aswell asthe PISCES, CDX-U and DIMES Teams

o Mechanismsfor material loss from lithium plasma-facing components

« Hydrogen/deuterium interactions with, and retention in, liquid lithium
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Neutral lithium atom sputtering yield from solid
lithium shows good agreement between DIMES,
PISCES-B and I|AX data, but less than predicted.

In order to compared measured yields,
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Erosion yield of liquid lithium depends on
sample temperature.

» PISCES-B data shows a strong

PISCES-B Deuterium Plasma Data
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Current flow from the plasma (JxB) into conducting
plasma-facing component may prove to be the most
restrictive constraint on the use of liquid metals.

* JXB dominatesthe forcesin the
lithium on the CDX-U limiter and
may be responsible for the gection
of dropletsinto the plasma

e During liquid lithium DIMES
exposure, the JxB force may result
in the propulsion of the entire
lithium sample into the core

* Non-normal incidence magnetic
field experiments are being
Implemented in PISCES
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Retention of Deuterium in Liquid Lithium

M. J. Baldwin and R. P. Doerner

Center for Energy Research
University of California-San Diego, La Jolla, CA 92093
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Decomposition pressurefor Li-LID.
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PI SCES plasma exposur e parameters.

Samplesof Li were
exposed to deuterium Parameter
plasma over awide range

21 17 18
of temperatures and ion lonflux (cm™s™) 10710
fluence. lon energy (bias) (eV) 50—100
lon fluence (cm™®) ~10%-10%
Sample temperature (°C) 40-400
Target materials Solid and
Liquid Li
Plasma species D
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Retained D was measured using calibrated
Thermal Desor ption mass Spectrometry (TDS) .

e Subsequent to exposure in 19
PISCES each sampleis Q 4%
out-gassed at temperatures - 9 -
up to 500 °C. £ 3 . )
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D Retention in liquid lithium exceeds 100 % of
theincident ion fluence.

Retained D at levels above
100% of the ion fluence
Indicate an additional source
of speciesthat theliquid Li
will react with.

Estimates of neutral atom
flux due to charge exchange
dissociation can account for
the extra retained D.

A liquid Li sample exposed
to neutral D, molecules did
not show any appreciable D
uptake.
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Controlled out-gassing may allow measur ement
of the deuterium recombination rate K.
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Concluding remarks

We have experimentally observed large retention of hydrogen (>100 %)
In liquid lithium by performing TDS on samples of Li exposed to a
wide range of plasmaion fluences.

Levels of retained D exceed theion fluence. Initial estimates of neutral
atom flux in PISCES due to charge exchange / dissociation seem to
account for the extraretained D. A liquid Li sample exposed to neutral
D, molecules did not show any appreciable D uptake.

Similar measurements of He retention in liquid Li will soon commence.

We are also exploring the possibility of using our TDS measurements
to extract a measurement of the recombination rate for deuterium atoms
at the sample surface.
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