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hags developed equations r e l a t i n g  She film coeffbient of heat transfer and 
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3 0 k , ~   orps psi on (conQ.t3,3 

active section of the pfle, consequently, m a t ,  b~ increased Lo majintak 

the c r iMea l i ty  af the  p f l e  because o f  the absorption of rsst&ons by a e  

added metal, 

Thirdly, eonsfderatfan must. be given to the  nuclear propsr%ies 

af the material which is to be used to can ta in  Ws coolant,  It is 

a c t f o a l  to consider 3 coolant  'because of i t s   OW absorption F X W S ~ -  

seretion and grsod heat  t r a n s f e r  pmoePties  if the maCerEal whieh is naeessary 

ts contafn 9'6 has a high neutron abs t f o n  CPOSS-8ectjmo 

In view of the above facts!, any evaluation scheme for lfquid 

mtals which does n o t  inelude @o~r~o%fon sffecta must be emsidered incomplete. 

UnSoPtunataJg, there is very l i t t l e  information in the  literature on the 

CXXYOS~VB aetfm of mol.i;m ~ e k a l s  on constructional ma%erial, 

themfore, necessary to m F t  corrosion from the evalua t ion  seheme which 

wfll  'be presented ii.a this perm%,, even though 

It was9 

was realized thaC 

criterion, Natmally the 

mass-sections BPB m o m  



fe 1 s ih l s  







oss-section is prapar 

f o r  8 given p9Pe. 



id Zs given bgt 

(by definitim) 

(99 

and (9)  are combined so as to eliminate u and 

e of th d, 

P a te  



Q 2 haA T 

drop f rm $he tube w a l l  to %he coolan% is 

on will apfse in enriched pi les  

be transferred ~ C P O S S  

12) 

7) 

The film coefficient f o r  heat, tiransfep can be exprassed 

The 

a1 



( e  P u ,t3 
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constant f 
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ETP*B of t he  ~ 1 0 ~ 8  cleairab1.o coolmts, Na, 11, I g ,  AT, and NaK also show up 
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5 0 . d  

which he compared his cmposion data with fhose of 

Rational Z B b ~ ~ s t o r y ~  and Vandenberg, Knolls A t c m l @  

data are also shown in Table IVb. 

Corsosfon , (con f t El ), 

305 Bvaflabllity and Cost af Metals 

Gkant (83 has tabulated and dfseussed %he availability and cost 

of many sf the met;als which are scarce or available ?in l imi ted  qnant€ties. 

A p a s t  af the data Shorn in Table V was abstmeted from Grantate report, 

The avaLlabll.iig of the @s"@arc"@ elements am shorn Bn Table Vo %ere not 

Sndtcated, the element is arraiZab1s %n suffic5ent quantity ta be used as a 

coalant., 

It 9s aopamnt frcm %he data in Table V t h a t  ane major draw-back 

For the w e  of Lf 7 Ss t h a t  them is no Li7 available, 
contains: 92,5$ Id 7 and until Lf 6 can be separated aeonarnically from natural 

l i l2191~1,  Li 7 oanrmot be considered 8 s  a pile coalant, 

Natural  l i t l r i u m  

5.6 Haalt;h Hazards 

These factaolps are not too important and are only hclwdad fa Table Y 

to indicate the precautions t h a t  must be taken in handling a specific metal, 

Taxiefty and reaetA.vi&y data W B P ~  supplied by Mr, Yrr, €I, Baummn of the 

kdScaZ Dfvislon and NP, D. Gary of the Safety Departmmt et Oak Ridge 
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? a 3  

Cerrrasion propertias of' LS should so be fnchded in these studies. 

704 A study s h w l d  be ma 

ths r a re  elements such 8s rub 

e the feasibility of p 

and thallium Isl large quant i t ies  a t  

B reasonable  GO&^ 

70 5 

the mom desirable pfle  coolants 

possible opemtjng pang@ for the  an t ,  TZle other deshab la  coolants 

The heat %re3nsfer eharac te r ia t tcs  and the physical propartdes of 

he ascertained over" the cowplate 

are according t o  the ears1 d i n  t h i s  rapo 
7 

besides LS. 

%Pansfer agent mttii the ppobfem of $Ending a sui table  container for 

gallium is solveda The work to a contaber  far gaU1m should, however, 

d.  Tf and when a container is found, the heat transfer 

oharactaristiea a f  ga 





8 .o 

e of major is ape of ~ ~ o 1 - t  that is. formed during 



4, Burton, lop and Dawis, T* 89, 





c. 

3, Paf~ZnalT, Lo T, - Inorganic Induetrial Hazards 

6, lletfn #41J Occupation Hazards a 

n and Uses of &re Baetals - &fiSning and 
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