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F o r  at l e a s t  two decades ,  many ins t i tu t ions  th rough-  
out the world  have c o m p u t e r i z e d  va r ious  ca lcu la t ions  
of the f o g  va lues  produced  at v a r i o u s  t e m p e r a t u r e s  by 
gaseous  m i x t u r e s  within the C - H - O  s y s t e m .  The fO~_ 
ca lcu la t ions  included within th is  new compi la t ion  were  
f i r s t  s t a r t ed  at the Pennsy lvan ia  State Un ive r s i t y  in 
1962; an e a r l y  approx imate  unpubl ished v e r s i o n  of 
T - f 0 2  t ab l e s  for mix tu res  of CO-COg, Hg-HzO, and 
Ha-CO2 w e r e  f inished in 1963 by Vern  P o r t e r *  and 

*Now with Texas Instruments, current residence-188 Mariana Drive, 
Richardson, TX 75080. 

G. C. U l m e r .  In the ensuing y e a r s ,  the n e c e s s a r y  a l -  
gebra ic  equat ions  were  f r eed  f r o m  all  t h e i r  s i m p l i f y -  
ing assumpt ions ,  the d a t a - b a s e  for  the f O a - T  c a l c u l a -  
t ion was changed f rom Coughlin I (1954) to JANAF 2 
(1965), and the graphs  of Muan and Osborn  3 (1965) 
p r e s e n t i n g  t e m p e r a t u r e  v s  the log of the mix ing  ra t io  
have been c o r r e c t e d  and extended.  The goals  of th is  
new set  of t ab les  a re  d i r e c t e d  at m i x t u r e s  of C O - C 0 2 ,  
Hz-H20, and Ha-CO2 with a t h r e e  fold purpose :  

1) to p rov ide  at one a t m o s p h e r e  total  p r e s s u r e  the 
mos t  unequivoca l  set  of e q u i l i b r i u m  f O z - t e m p e r a t u r e  
data  m a t h e m a t i c a l l y  poss ib l e  f r o m  the JANAF (1965) 
data base.  

2) to p rov ide  data  for  the in i t ia l  mixing of gases  
e x p r e s s e d  in vol  pct  with suf f ic ien t  deta i l  to cove r  a 
t e m p e r a t u r e  range  of 500 to 2000~ in 5~ s teps  and 
to cover  an oxygen fugaci ty range  of 10 -4 to 10 -28 a tms 
in 0.10 log-un i t  s t eps .  

3) to a ccu ra t e ly  c o m p a r e  ca lcu la ted  f O a - t e m p e r a t u r e  
r e l a t i onsh ips  among f ive  commonly  used  s o u r c e s  of 
C - H - O  data, i . e . ,  Wagman e t  a l  4 (1954), Coughlin x 
(1954), E l l io t  and G l e i s s e r  5 (1960), Wicks and Block s 
(1963), and J A N A F  2 (1965). 

In the twenty eight pages  of the in t roduct ion  to these  
tab les ,  the a lgeb ra i c  d e r i v a t i o n s  of the n e c e s s a r y  
equat ions  a r e  p r e s e n t e d  along with graphs  of f O g - T -  
vol  pct .  T h e s e  graphs  index  the in fo rmat ion  to be 
found within the t ab les  p r o p e r .  In addition, Lxf( h data  
a r e  p r e s e n t e d  in graphic  f o r m  as contoured  plots  
which al low the compa r i son  of the other  data  s o u r c e s  
with the J A N A F  data.  The f inal  p a r a g r a p h s  of the 
in t roduct ion  explain the u s e s  of the t ab les  and v e r y  
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b r i e f ly  r e f e r e n c e  the e x p e r i m e n t a l  t echn iques  sui table  
fo r  the u t i l i za t ion  of these  data .  

The compute r  p r o g r a m s  u s e d  w e r e  wr i t ten  in F o r -  
t r a n .  De ta i l ed  p r in tou t s  of the p r o g r a m s  can be ob-  
ta ined  f r o m  Dr .  P e t e r  Deines ,  204 Deike  Building, 
The  Pennsy lvan i a  State Un ive r s i t y ,  Un ive r s i t y  Park ,  
PA  16802. The comple te  publ ica t ion  (129 pages)  in 
pape r  binding is ava i lab le  at $2.00 as Bul le t in  88 f r o m  
the Ea r th  and Mine ra l  Sc iences  E x p e r i m e n t  Station, 
M ine ra l  Sc iences  Bldg. Col lege  of Ea r th  and Minera l  
Sc iences ,  The Pennsy lvan ia  State Univers i ty ,  U n i v e r -  
s i ty  Pa rk ,  PA 16802. 
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Cooling Effect of Iron-Selenium Briquets 
Added to Liquid Steel 
ROBERT H. ABORN 

In the processing of liquid steel for casting in a mold, 
it is necessary to control the temperature to avoid ex- 
cessive cooling, which could cause inferior ingot char- 
acteristics. Consequently it is important to know the 
temperature change that results from the addition of 
cold, solid additives to the teeming stream. A recent 
paper has calculated the cooling effect of alloy addi- 
tives and reviewed the prior literature,1 but nothing has 
been written on the addition of volatile elements which 
are only partially recovered. 

This work is based on the addition of blended and 
compressed iron and selenium powders, in the shape of 
1/4 • 1/2 in. (0.00635 • 0.0127 m) diam. briquets, each 
containing 85 pct iron and 15 pct selenium, added in 
sixteen 2 ib (0.91 kg) bags during the filling of a 5 ton 
(4.535 tonne) ingot mold with low alloy steel. Since the 
average recovery of selenium in top-poured ingots in 
air is two-thirds of the amount added, it is assumed 
that two thirds of the selenium added forms iron selen- 
ide (FeSe) at 960~ (1233 K), the eutectic temperature 
of FeSe and iron saturated with selenium. 2 The re- 
maining one-third of the selenium is lost by volatiliza- 
tion between its boiling point 685~ (958 K) and 
1600~ (1873 K), the temperature of the liquid steel. 
32 ibs (14.53 kg) of additive in a 5 ton (4.535 tonne) 
ingot is equivalent to 6.4 ibs (2.906 kg) per ton of steel 
or 3200 gins. (3.200 kg) per metric ton. The cooling 
calculation follows: 

Gram atoms of components in 3200 gin. (3.200 kg) of 
briquets 
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