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The oxygen fugac l ty  under whlch p r  lmary phases I n  Ca-, A l - r lch  lncluslons (CAI I equl l lb ra ted places an Important 

constraint on t h e l r  o r lg ln ,  as f5 I s  a d l r e d  masura of t he  conposltlon o f  the gas phase wlth uhlch CAI coexisted. 

P r e v l w s  attempts t o  est lmate f 's fa CAI (1-4) w r e  e l t he r  I nd i rec t  a ylelded crude uppar barnds. k e o v e r ,  they 
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resu l ted I n  a tramendous range o f  over - ten a & r s  of magnitude I n  estlmated f 's, from those mare reducing than a gas 
O2 

of solar ~ o s l t l o n  (1) t o  those m r e  ox ld lz lng than the QM buf fer  curve 12). Me present r esu l t s  of equ l l l b ra t l on  

eqer lments  under extremely reduclng condlt lons on bulk conposltlons re levant  t o  Type B lncluslons. These are used t o  

dspendenn, of two oxygen buffer react ions Involving the assemblage fassalte(Fass) - n u l l  l l t e (Me l )  - 
splnel(Sp). Slnce t h i s  assemblags I s  ccmmon I n  Type A ( 5 )  and B (6) lncluslons these resu l t s  nre used t o  determlne 

t he  f 's under whlch the maJw phases In CAI equl l lbrated. 
O2 
Three s t a r t l n g  cowposltlons w r e  used: 81-1, 82-1 (7)  and ETEG (COO, MgO, AI2O3, S1O2. T102 = 

32.3,6.7,18.4,36.3,6.4 w i S ) .  The f l r s t  two a e  synthet lc  analogs of a natural  Type Bl and 82 lncluslon, resp. The 

t h l r d  was chosen t o  have a large m w n t  of mda l  Fass. Chlps o f  glass a glass + Sp rare  placed I n  I r -w l re  cages and 

suspended I n  a furnace under a f l w l n g  gas for  I / S  - 63 hrs. Oxygen fugaclty was m n t r o l  led by bubbl lng en 85 vols N2 

- 155 Hz gas throu* an H2S04-H20 solutlon. Thls f lxed P(H2)/P(H20) a t  9600t2500, correspcmdlng t o  a log 1 o f  
O2 

-19.4i.3 a t  1223.C. The H2/H20 r a t l o  was checked fo r  the Cr-Cr203 bu f f e r  uslng an l n t r l n s l c  c e l l  end reverslng t he  

equ 1 l l b r  lm phase assanb lage. 

The u y s t a l l l z a t l o n  sequence fw 82-1 a t  lor f I s  Sp+anorthlte(An)>ll262*C), Fass+He1(1244-62), whl le t ha t  for 
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ETEG I s  Fass (1234-421, Mel+An+perovsklte(Pv) (122e1254). w l  lastonlte(Wo) ( I  193-1209). Only one experiment was run on 

BI-I ,  so the e q u 1 l I b r l m  c r y s t a l l l z a t l o n  sequence could nct be obtalned f o r  t h a t  ~ o s l t l o n .  C rys ta l l l za t l on  

tsnperatures I n  lor f expor lmnts  are wl th ln  15 degrees of those f a  experiments conducted I n  a l r ,  suggesting tha t  
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f does not have a m a J o r e f f e c t  on u y s t a l l l z a t l o n  sequence I n T y p e B  lncluslons, as wncluded In 14) from 
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experiments a t  h l @ e r  f . Both synthet lc  and natural  Fass are so l  I d  solutions of DI(CsMgSI2O6). CaTs(CdlZSt06). 
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T ~ P ( C ~ T I ~ + A I S I O ~ )  and T ~ P ( c ~ T I ~ + A I ~ o ~ ) .  ~ l ~ / l 1 ~ +  In  Fats was calculated f r m  EPMA on the basts of one Ca cat lon and 

6 oxygen snlons per formula unlt .  T I ~ + A I ~ +  I n  synthet lc  Fass ranges f r m  0.5 t o  3.1, w i th  XDl=0.4-0.7 and 

XCaTse.16-0.25. Synthettc Fass conposttlons are w l t h l n  the range of those I n  Type B Incluslons. Synthetlc k l  1s on 

t he  Gehlenlte(Ga)-Akermanlte(Ak1 binary I n  t he  range Ak36-73, wlth Ak general ly lncreaslng wi th  decreasing T f c r  a 

glven ~ o s l t l o n .  Synthet lc Sp I s  pure MgA1204. 

Two 02-producing reactions can be wr l t t en  for coex ls t lng  Fass+Mel+Sp i n  CAI. These are (A) 4T4P+4D1 ': 

4T3P+2Ak+2Sp+02 and (8) 4T4P+2CaTs+2D1 = 4T3P+2Ge+2Sp+02. The e q u l l l b r l m  oxyqen fugaclty f c r  A can be dstermlned 

f r m  the f ree energy of mac t l on  by 

where G i  I s  t he  f r ee  energy of react ion A f o r  pure md-nmrnber phases and 4 I s  the e c t l v l t y  of conponent 1 In phase 

J. An analcqws ewress lon can be w r l t t en  f o r  r e a d l o n  B. G i  and % were calculated from the  known oxygen fugaclty 

and phase oonposltlons f o r  one run on t he  B1-1 bulk conposttlon, four on 02-1 and four m ETEG. Values of 47'' and 

4;;: were obtalned uslng Hargules p a r m t e r s  f w  t he  Dl-CaTs Jo ln  from (8). The ac t l v l +y  r a t l o  f o r  T3PA4P *as 

calculated uslng a s y m t r l c  Hargules parameter of 25t5 kca l /mle ,  estlmated from oJr data m Fass-melt equ l l l b r l a .  
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