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Observations on the LIMITs Lithium Furnace and Rotary Pump
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mechanical or an electro-magnetic pump. The imp LIMITS
furnace did not work, and Sandia rebuilt the imp dia used
LIMITs initially for flow experiments to support the ] odule in

operation, we had some concerns that the impellor on the pump (orlits housing) had suffered
some damage, but had to mot . r rnace to
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Introduction

LIMITs is a lithium (Li) loop and a part of the Plasma Materials Test Facility[1] at Sandia
National Laboratories. The full system comprises a lithium furnace and pump, heated-piping)

relocated and connected to the furnace and LIMITS piping. Then't
Li in the transfer cask is melted and transferred to the hot furnace by gas pressure.

Figure 1 shows the layout of LIMITS as arranged for its first use to study/a Li jet, as desired in
the next section. Figure 2 is a photo of the furnace in place for the Li|j d before the
installation of piping. This location was adjacent to our small electr test stand (
which has now been fitted with a more powerful e‘gun|(EB60) and power supply.

We originally/designed LIMITS to force a 5-mm-diameter free jet of Li flowing at 10 m/s in
while avideo camera recorded the fluid motion.[4] The jet passed through a magnetic field that
duplicated that in the poloidal direction across the divertor of NSTX. We developed the
experiment to obtain these data due to (a) interest in creating a plasma facing component (PFC)
in NSTX with an exposed surface of flowing Li and (b) the inadequacy of computational tools to
treat the magneto-hydrodynamic effects that control the flow of a liquid metal in a strong
magnetic field and complex geometry. The jet of Li traveled laterally from a nozzle on one side
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of the vacuum chamber, between the appropriately shaped pole pieces of a permanent magnet
and into a receiving orifice on the far side of the chamber.

Our approach in building LIMITS was to assemble a system for the objective above as fast
possible and to limit the cost. We avoided the high cost of an electromagnetic pump by Usi
rotary pump suspended from the flange at the top of the furnace. We purchased the p
furnace as a system from a vendor but the pump as built did not perform satisfactorily.

which we-performed and filmed a demonstration of the correct techniques for suppression as
well as the effects of incorrect procedures such as use of water or CO2. We also worked with the
site response team to increase their understanding of the response needed for a Li fire, which
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includes how the fire itself is suppressed, shut down of equipment, evacuation of personnel and
examination of personnel for exposure to vapor, etc.

We put LIMITS on standby in 2004 to make room for other experiments. To do so, we
disconnected piping, capped the inlet and outlet and placed the furnace vessel under a slig
positive pressure of argon as a cover gas.

Cleaning of LIMITS

The LIMITS furnace remained full of Li for seven years under vacuum.
task was to determine how much contamination had occurred to the Li.

at was oxidized after exposure
an outdoors in a tank of water.

previously intended for monitoring the chemistry in a TOPAZ reactor. We are investigating the
potential for adding an external electromagnetic pump for LIMITS.
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Fig. 1. Here LIMITS is configured to test
a Li jet flowing across a vacuum chamber
previously used with our small e-beam.
Parts: lithium furnace with rotary pump,
heated piping, heated transfer cask, and,
for the NSTX test shown here, a nozzle
and flow collector. The e-gun and its
vacuum system are not shown to reveal
base of vacuum chamber.

Fig. 2. LIMITS furnace and pump (above).
Area indicated around drain was isolated by
skirt so that a cover gas could be used when
the drain pipe was opened for inspection.
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Fig. 3. Impellor and bearing in
LIMITS pump

Fig. 4. Cleaning of the LIMITS pump
outdoors by immersion in a tank of
water.




