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Introduction: o Coolant Chemistry
Tthe Idaho National Engineering and Inductively Coupled Plasma-Atomic Emission (ICP) Tensile Strength
Environmental Laboratory is conducting analysis was used to quantify the concentrations of Tensil ; d for 1.000 h { B00°C ¢
research in Generation IV reactor Fe, Si, Cr, and Ni within the LBE as a function of time. Skt e_s')e_c'_meps were expos_,e ort, ours a _°
. . - . determine if liquid metal embrittlement occurs. The materials
technol (o) f th dt f Fig. 4 present this data along with the theoretical . ) . )
echnology. One of the proposed types o
; solubility limits in parenthesis in the legend. The and compositions are listed in Table I. The first four columns
Gen IV'reactors Is a fast reactor cooled by solubility of Si in LBE has not been widely studied " cormosion cell were in the Fe-Si cell and the last
a Lead Bismuth Eutectic (LBE) Recent y ' four were in the Fe-Si-Cr cell. ;I':f::;;i:;ci:sﬁ?ns;tions of alloys and steels submitted
InveStlgatlon has focused on the materlal Coolant Chemistry of Cell Containing Fe-Si Alloys EaCh Of the samples was pu"ed Element | 1020 Fe Fe2 Fe3 HT9 410 F22  A213T1]
performance in three major areas: the oo . . . . at a constant rate and the stress- om0 020 oi% 010 000
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steel pipe cells at 600(C for 1,000 hours : each material are shown in Fig. 1. | -+ 00
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Advantages of LBE Cooled Reactor

* Lead, in pure form, will melt at approximately I ionL
325°C, but when combined with bismuth, the nteraction Layer

melting point drops to 125°C. Si and Cr contained with in the alloys diffuse to the conclusions:
. . TP surface and react with residual oxygen in the system [ - T - [aBa] "
. \TV?t:oll:‘rpichang? o:?curs Vyltth so"?;';;:g) n- thus creating a protective oxide layer. With time, * Fe concentration in the LBE exceeded
h-' h o vf-lpor,:za on ':mrn "335-100006 this layer tends to grow on and into (via grain the solubility limit due to constant bath
igher operating temperatures ( ) boundaries) the base material. If the oxide becomes Corrosion Cell Features: stirring from gas injection that kept Fe
can be attained, in turn, increasing the power g g ] P
efficiency ’ ’ too thick and is disrupted, it can spall off leaving an . Off-the-shelf material fabrication and Fe304 suspended in the LBE.
L ' _ : unprotected surface to be further oxidized. Figs. 2 - Gas injection (UHP Ar) via lance . . SR
. spallation of a layer, respectively. . . . )
- LBE is non-reactive with water and air, thus P y P % Tensile bars bolted to inner embrittlement.
reducing the likelihood of fires similar to B shroud - - Interaction layer is providing insights
th iated with liquid sodi from afeSiCraio - Multiple lances containing ) : : :
ose associated with liquid sodium Fig. 2: Grain boundary attack of LBE FroSion COUDONS into Fe-Si and Fe-Si-Cr performance in
coolants. on a Fe-Si-Cr allo corros P LBE.

- Max temperature: 700°C
* Total weight while running: 120 kg

- It is an excellent shielding material for beta
and gamma radiation.

* The LBE hardens the neutron spectrum and
increases refection properties, as a result |
diminishing the need for a blanket even while L%\ g
breeding. ‘
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