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Motivations

Â Key techniques to deal with lithium as PFM
Â Lithium protection during installation
Â Optimization of the lithium limiter structure
Â Lithium surface cleanings
Â Lithium coating by GDC and ICRF
Â Heat load controlling
Â Lithium deposits removal

Â Lithium erosion and deposition
Â Lithium consuming controlling
Â Lithium emission and transport

Â Effect of liquid lithium and coating on plasma performance
Â Impurities and radiation
Â Fuel retention and recycling
Â Plasma confinement
Â Others

Â Database for
Â Further modification of HT -7 first wall: long tray liquid lithium as dominant limiter.
Â EAST lithium coating or liquid lithium devertor.
Â First wall of future fusion reactor
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Experiments set -up

Â Graphite limiters (Belt limiter, toridal limiter) has a plasma facing erea of 
~2m 2, at r=270mm.

Â SS dish has Mo protection at each side.
Â Lithium plate with plasma facing area ~377cm 2 (130mm in width, 290mm in 

length). 
Â The lithium is 3mm in thichness.

Toroidal limiter

Belt limiter at HFS

Toroidal limiter

Movable lithium limiter
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Procedures

Â Before the lithium experiment
Â put Lithium on the SS dish protected in the atmosphere of 

high pure Ar after pretreatment by GDC cleanings;
Â ~3000 D 2 plasmas, 2 boronizations, long GDC and ICRF 

cleanings;
Â the plate set at r=288mm, 18mm lower than the graphite 

limiters;

Â During the lithium experiment
Â Solid limiter at r=288mm, 260mm, liquid limiter at 

r=260mm, lithium coating
Â During liquid lithium experiments, Liquified lithium was 

set at 230 oC;
Â Lithium coating at 350 oC was associated with He -GDC 

plasma (~2Hrs.).
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Results:
Typic effect of lithium limiter on plasmas

Â Liquid lithium limiter and 
coating 
Â Impuritis (C, O)decreased
Â Loop voltage decreased
Â Ha decreased
Â Te and Plasma energy increased
Â Li emission is obvious
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Fuel (D 2) retention

Â Lithium served as main limiter and after lithium coating, 
Â Required more fueling to feedback control the plasma density;
Â However, D retention ratio seems similar as that during graphite limiter 

operation 

Â After lithium coating, D 2 fueling decreased with the coat comsuming.
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Ratio of H/(H+D)

Â With liquid lithium limiter and after lithium coating
Â Ha intensity obviously decreased.

Â H release was supressed.

Â H/(H+D) decreased step by step;

Â After lithium coating, H/(H+D) increased with the coat comsuming.
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Egde parameters of plasma

ÅAfter lithium coating, 
ÅElectron density decreased
ÅElectron temperature increased
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Plasma confinement

Â With liquid lithium limiter
Â Particles confinement time increased by a factor of 2.
Â Plasma energy confined time increased. With a similar 

plasma parameters, it increased by ~30%.
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