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Suppression of tungsten impurity by lithium
injection in tungsten divertor on EAST
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EAST has upgraded the upper graphite divertor to ITER-like W/Cu monoblock structure[1] with active water
cooling in order to facilitate the high power and long pulse plasmas[2]. Without wall conditioning tungsten
impurity accumulation has been usually observed in plasmas, which is a crucial impediment to achieving high
power, long-pulse H-modes. Therefore, some wall conditioning technologies need be explored to suppress the
tungsten impurity, such as lithium (Li) aerosol injection[3] and Li coating[4]. In 2016, plasma discharges are
performed in tungsten (W) upper divertor, and some exciting results are obtained with Li aerosol injection.
The Li evaporation system in EAST has been upgraded with three new ovens located in the horizontal D, J, O
port on EAST, separated toroidally by 120 deg.. The new ovens have three apertures for Li evaporation, for
improving the Li coverage uniformity. In addition, there are two lithium powder dropper systems mounted
in the J upper port: one located above the upper X-point, the other one located radially outboard between the
X-point and outer midplane. The amount of injected lithium aerosol is controlled by a resonating piezoelectric
disk.

The uniform Li coating with the new ovens effectively suppressed W impurity influx coming from W divertor
to avoid impurity accumulation in the plasma core. Overall the Li coating provided an excellent wall con-
ditioning for high performance plasmas on the W divertor, facilitating a 62s long H-mode. The real-time Li
aerosol injection suppressed tungsten accumulation; plasma stored energy and confinement increased both
in L- and H-mode. In addition the strength of the tungsten source decreased with the Li injection rate. Also,
the inner target ion saturation current and electron temperature decreased at the inner target. Even after
termination of Li aerosol injection, the core W intensity remained at a low level.

These results are encouraging as a possible mechanism to control tungsten impurities in future fusion devices.
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