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Som3time ago we c a r r i e d  out  a s e r i e s  of measurements 
on the  thermal conduct iv i ty  of a number of cakes of t h e  
6alcomine absorbent prepared by t h e  Rumford Gfheaical Company. 
These cakes were approximately 2-1/4N i n  diameter by 1-3/4" 
thick. The measurements were carried o u t  I n  a steady s t a t e  
hea t  t r a n a f e r  arrangement and i t  i a  f e l t  that the values  
are f a i r l y  accura te .  The r e s u l t s  of t hese  measurements are 
t abu la t ed  i n  Table I. The f i rs t  t h r e e  samples were salcomine 
f i n e s  cornpreased t o  d i f f e r e n t  s p e c i f i c  g r a v i t i e s .  You w i l l  
note  that the  thermal conduct iv i ty  inc reases  somewhat a t  
the higher  dens i ty .  
responds roughly t o  t h e  Rumford "High-High" material. The 
next aeven samples a r e  similar cakes conta in ing  varying 
amounts of aluminum and bronze f l a k e s .  The inc rease  i n  the 
thermal conduct iv i ty  is not very g r e a t .  I n  fact, with t h e  
exception of the cake containing 50 p e r , c e n t  aluminum, t h e  
values a r e  8 - h o s t  t h e  same a d  f o r  the  absorben'c i t s e l f .  
The l as t  ehree  samples were &de with capper pokrdkr and 
they do h b t  show any p a r t i c u l a r  advantage as far as the  
thermal conauct iv i ty  is concerned. 

The h ighes t  d e n s i t y  of t hese  t h r e e  cor- 

Y 

It may be that h ighe r  thermal c o n d u c t i v i t i e s  could 
be obtained i f  t he  metal were placed In auch a manner 8 s  
t o  be most useful  i n  t he  d i r e c t i o n  of h e a t  ElLow, such E S  
metal  th reads  l y i n g  i n  the d i r e c t i o n  of  hea t  t r a n s f e r .  
However, these  values  were obtained f o r  solid cakes and the  
effect of such a d i r ec t ed  pa th  might be o b l i t e m t e d  if ran- 
dom packed grPnules were used. 

We have not s tud ied  the  thermal conduct ivi ty  of the 
packed granules  very ex tens ive ly .  You will r e o e l l  t h a t  we 
previously repor ted  a value of 0.027 B . t . u . ' s  per  hour p e r  
f o o t  p e r  OF. p e r  foot square, based on an assumed hegt  capa- 
c i t y  f o r  t he  absorbent of 0.25 B . t . u . ' s  pe r  lb. p e r  OF. We 
have r ecen t ly  measured the  heet capec i ty  c e l o r i m e t r i c a l l y  
and obtained a value of 0.24 B . t . u . ' s  p e r  lb. per OF. 
measurements of  the unsteady s t a t e  heat  t r a n s f e r  i n  the  usua l  
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1/2" tube packed wi th  10 t o  20 mesh absorbent grve P v a l u e  
of the  thermel oonduct lvi ty  of  0.0265. 
ments c a r r i e d  ou t  i n  R 1" diameter tube gev.e a thermel con- 
d u c t i v i t y  of 0.0293. 
checks and should be s u i t a b l e  for hea t  t r s n s f e r  c e l c u l e t i o n s .  
Me~aurernents were a l s o  c e r r i e d  out  i n  t h e  1/2" tube with 
10 t o  Zl mesh g r m u l e s  o f  the absorbent conte in ing  10 per 
cent alurninun. These experiments i nd ica t ed  e tkimiicl ccn- 
d u c t i v i t y  of 0.05, It would appear t ha t  the adl i i t ion of' 
the  aluminum WPS more b e n e f i c i a l  f o r  t h e  granules  then for 
the solid cakes. Thns s e e ~ r ~ ~ t h e r  unexpected end tre do 
not  have apy  wtisftxctory explanat ion.  Actuelly I f e e l  thst 
the  results for the granu les  containing aluminum must  be 
high due t o  the f a c t  that  this meterial  desorbs on ly  s l i g h t l y  
f a s t e r  than t h e  p l a i n  abeorbent under comparable condi t ions.  

S imi la r  measure- 

We f e e l  t he t  these  e r e  reeeonRble 

I n  gene r s l ,  the r e s u l t s  would i n d i c e t e  t h a t  there  
is  no grelst advanta.ge i n  the inc lus ion  of a modtrate emount 
of metals of high thermel conduct iv i ty  as  regerds the  scllid 
cake. 
t a i n i n g  meta.1 are slightly b e t t e r  then  those without.  Scw- 
ever ,  t he  actuel  absorpt ion r e s u l t s  do not  appeer t o  be m c h  
d i f f e ren t  except i n  the cese where a very l a rge  amoulit of 
metal  is incorpomted .  

There may be an i n d i c a t i o n  th8t t h e  grentliles con- 

Yours v e r y  truly, 

rl 

cc: M. Ccllvin 
H. Diehl 
D. B. Curll, Jr. 
tJ. Lobo 
G. V .  Roberts, Jr. 
B. Nt. Beck 
S.  S .  P r e n t i e s  
Ab. T. i a r s o n  
E. P. Stevenson 
T .  A. Geissman 



Thermal Conduct iv i t ies  

Rumf orb 
Sample No. DeacriDtLon 

Compr e s e i o n  
Pressure- SD.Gr,. . .,, , k.: - LBS./IN." . 

#a 
#Q 

#lo 

#I 

#2 

#3 

#4 

#5 

#6 

P7 
e- 

-- 
*- 

Salcornine f inee 1,250 

II 11 2,640 

!I II 3,640 
- II I' + 23 A1u-uj-n 3,640 

t1 + 5% 11 It 11 

It It 'I + 10s " 
I t  11 4- sop " 

It I1 + 5% It 

11 'I + 10% '1 

'Salcornine + 290 Copper --- 
It + 5% --... 
It + lop I! --- 

If 

'I + 2% Bronze II II 

It 

n 

1-00 

1.05 

1.10 

1.11 

1.15 

1.23 

1.26 

1.13 

1.13 

1.18 

1.11 

1.15 

1.17 

0.083 

Q ,092 

0.109 

0.112 

0 . 110 
0 116 

0.217 

0 . 108 
0.1Oi 

0 108 

0,095 

0.100 

0 . 100 
*Therm&l conductivity of solid cake - B.t.~./kr./ft./~F./ft.~ 


