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Energy removal and protection with liquid
metals

 Thereare severa conceptsto use liquid metals as shielding
and a medium to remove thermal energy from advanced
fusion designs some of the liquid blanket materialsin
consideration are:

— Li

— Hibe

— Pbgsl 1y

— Sysliys

There are many technical issues that need to be eval uated;

one is the possible physical-chemical interaction with
water.
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Previous studies of liquid metals in this geometry

Vukovic (1994)
— Gdlium

— Indium

~ Po

~ Sn

Farahani (1995)
— 60614l

— U O4-Al

— U,Si,-Al
Nelson (1996)
~ Pb

— Pb(83)Li(17
Anderson (2000)
— SN
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Manufacturing of kilogram quantities of Sn.cLiz

*Purge glove box with Ar

*Weigh out Snand Li in the
Ar environment to desired
Mass

*Melt Sn in reactor and bring
to 500 C, well above
formation temp of SncLi,x

«Add Li dlowly (exothermic
reaction) while stirring

eForm billets of approximate
mass
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Preparation of lithium for melting

MOLE FRACTION LITHUM
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Preparation of Sn(x)Li(y)
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Billets prepared for Sn-cLi,; water interaction study
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Core sample of material sent for confirming analysis
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Schematic of Liquid Shock tube
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Argoninlet

and gas sampling

Iocation\: / PT4 Static pressure

transducer

TC3 == PT3

B |ndicatesvolume
filled with water

TC2 = = PT2

] Indicates volume
with argon and
vacuum region

TCL PT1
Position of - T1CO
diaphragm PTO
: Crucible with
Ratiant molten alloy
heaters

AN TC5




Liquid Shock
tube.
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Characteristic pressure and temperature profile
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Examples of dynamic pressure plots

Expt 6: Li,.Sn,, fixed Li-mass at 0.83g Expt 6: Li,Sn_, fixed Li-mass at 0.83g
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PTO pressure trace for heated crucible
(Anderson et a. and Nelson et al.)
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PTO pressure trace of Snand Pb
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PTO pressure trace for lithium alloys
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Debris from Sn and SnLi experiments

SB"( il‘
¢ Fiy Volvme)

University of Wisconsin —
Fusion Technology | nstitute



Summary of experimental results:

Nelson et al. Expt.#
(1996)
Heated empty B-31-
1
Pb B-43-
1
PbLi B-39-
1
Anderson et. al.
Heated empty A-
0823
Sn A-
0824
Approx. same A0825
volume as B-39-1
Approx. same Li A-
moles as B-39-1 0908

P.
Rupture
[MPa]

0.951

0.917

1.080

0.925

0.908

0.964

0.970

det
[C]

576
o587

592

585
579

566

596

TH20
[C]

30.7
61.1

27.9

30.6
28.6

311

321

Melt
Weight
[d]
none

146.08

119.57

none

90.28

75.04

40.41

Melt
Volume
[emd]
none

12.88

10.60

none

12.35

11.34

6.11

Lithium H,
[mmoles] Generated
[mmoles]
30s.
0 NA NA
0 NA NA
120.6 33.7 ?
0 NA NA
0 NA NA
206.7 77.0 36.79
119.6 26.4 40.9

Lithium reacted %

300s.

NA

NA

55.9

NA

NA
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Overal Summary

o EXperimentsindicate aqualitative similarity
between Pbg,L1,, and SncLic
— The dynamic pressure traces at each location ook
similar
— The hydrogen generated and lithium reacted are
consistent
» Reaction rate of both alloys shows a marked
reduction as compared to pure L1

 Further work isunderway to compare the integral
energetics and expand the database
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