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Abstract


NSTX experiments in 2010 were conducted using a Liquid Lithium Divertor (LLD) module that formed a nearly-continuous toroidal surface in the outer region of the lower divertor. The goal was to test the effectiveness of deuterium retention by a static liquid lithium surface, “refreshed” by lithium from evaporators to approximate the clean surface a flowing liquid lithium system would continuously provide. The plasma-facing surface of the LLD consisted of plasma-sprayed molybdenum with a 45% porosity. This surface can be uniformly wetted by up to 37 g of liquid lithium, and retain it in the presence of magnetic forces. During discharges, the LLD lithium surface ranged from solid to liquid, depending on the heating applied directly to the LLD and from plasma heating. Noteworthy improvements occurred in plasma performance that were similar to those obtained with lithiated graphite. They included confinement improvement over non-lithium cases, and edge-quiescent H-modes with reduced ELMs. With the plasma outer strike point on the LLD, the deuterium retention in the LLD was the about the same as for lithiated graphite prior to the installation of the LLD. This was indicated by the comparable fueling needed to achieve and maintain stable plasma conditions, i.e., about two times that under no-lithium conditions. The volume-average plasma lithium concentrations were less than 0.1%, which is consistent with simulation results.[1] The thermal response of the LLD was designed to determined by the copper substrate underneath the thin plasma-facing surface layers. This was confirmed during plasma operations by the absence of impurities from them, and “hotspots” in camera images.

[1] J. P. Allain and J. N. Brooks, Nucl. Fusion 51 (2011) 023002
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