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The  e lec t r ica l  conductivity of  t h e  carbonaceous chondrites Murchison and 
Allende is unusually high and time-dependent when compared with tha t  of single c rys ta l  
olivine (1) o r  rocks such a s  basalt (2) and ul tramafics (3). This behavior i s  similar to 
t h a t  observed for  oil shale which has  been a t t r ibuted  t o  t h e  breakdown of hydrocarbons 
producing a carbon-rich residue coat ing grain boundaries, thus increasing t h e  e lec t r ica l  
conductivity of t h e  shale (4). Figure 1 compares t h e  electr ical  conductivity o f  
Murchison and Allende up t o  about  900°C with t h a t  of single crystal  olivine (1). Below 
about  700°c, t h e  conductivity of Murchison is 5 or  more orders of magnitude greater 
than t h a t  of  single c rys ta l  olivine plot ted in Fig. 1, and 4 o r  more orders of  magnitude 
g rea t e r  than  t h a t  of te r res t r ia l  rocks (2,3). One indication of t h e  time-dependence of 
t h e  conductivity of carbonaceous chondrites is il lustrated in Fig. 1 by vert ical  l ines 
depicting conductivity increases while tempera ture  remained constant  for  8 t o  12 
hours. These  conductivity increases were  noted at temperatures less than  200°C in  
both meteori tes ,  consistent with heat ing resul ts  on carbonaceous chondrites which show 
polymer degradation at tempera tures  as low a s  150°C (5). The o ther  f ea tu re  of Figure 
1 which indicates t h a t  some react ion product is affect ing conductivity i s  t h e  
dependence of conductivity on heat ing rate .  Allende sample #1, heated at a rate o f  
about  3OC/hour, is more conductive a t  all temperatures than Allende sample #3, hea ted  
at  a r a t e  of about  9OoC/hour. The  inverse dependence of conductivity on heat ing r a t e  
is again similar t o  results obtained fo r  oil shale (4). The  conductivity of Murchison, 
heated at a n  intermediate r a t e  of about  100C/hour is higher than  t h a t  of Allende, a n  
indication of  t he  higher carbon content  of this  C2 chondrite. Because t h e  conductivity 
of these  meteori tes  is s o  high, postulated inductive heating of carbonaceous chondrites 
in a T-Tauri-like solar  wind could proceed at lower background tempera tures  than those 
envisaged for  lower conductivity te r res t r ia l  rocks and minerals (6). However, because 
conductivity of carbonaceous chondrites is s o  dependent on t h e  carbon content  and 
temperature-t ime history of t h e  material,  careful  consideration needs t o  b e  given t o  
t h e  thermal  history of chondritic bodies in order  t o  model conductivity and, hence, t h e  
effect iveness of inductive heating. Additional detailed measurements of conductivity 
at  various heat ing ra tes ,  such as those presented here, for  candidate materials  will be 
necessary input for  t h e  induction models. High conductivity in Lance and Allende 
carbonaceous chondrites has previously been at t r ibuted t o  contained f r e e  me ta l  (7 1. 
Since t h e  meta l  occurs as discrete part icles  in these materials  and not as a continuous 
phase, this  interpretat ion is less likely than the  carbon-bearing, grain-boundary phase 
proposed by Duba and Shankland (8,9). 

References 
l.Duba, A., et al. (1974) JGR, 79, 1667-1673. 2.Duba, A. (1976) A c t a  Geodaet. - -  
Geophys. Montanist. Acad. Sci. Hung. 11, 485-495. 3.Rai, C.S. and Manghnani, M.H. 
(1978) Phys. Earth Planet. Int. 17, 6-13. 4.Duba, A. (1983) Fuel 62, 966-972. 
S.Bandurski, E.L. and Nagy, B.,) Geochim. Acta  40, 1392-1406. 6.Sonett, C.P. et 
al. (1970) Astrophys. Space Sci. 7, 446-488. 7.Brecher, A., et al. (1975) E.P.S.L. 28, 
37-45. 8.Duba, A. G. and Shankland, T J .  (1982) G.R.L. 9, 1271-1274. 9.Duba, A.G. and 
Shankland, T.J. (1983) LPI Tech. Rpt. 83-01, 58-59. 

*Work performed under t h e  auspices of t h e  OBES of t he  U.S. Department  of Energy by  
t h e  Lawrence Livermore National Laboratory under cont rac t  number W-7405-ENG-48. 

O Lunar and Planetary Institute Provided by the NASA Astrophysics Data System 



HIGH T E M P E R A W  ELECCRICAL CZNXTMTY 

Duba, A .  G. and Boland, J. N .  

Electrical Conductivity o f  Carbonaceous Chondrites 

O Lunar and Planetary Institute Provided by the NASA Astrophysics Data System 


