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No phase  d i a g r a m  is ava i l ab le  for the  Eu-C system, al- 
though  some da t a  a re  ava i l ab l e  on compounds tha t  a re  
formed in the  Eu-C system. [58Spe] did not include Eu in 
the i r  inves t iga t ion  of the  crys ta l  s t ruc ture  of RE-C com- 
pounds,  bu t  l a t e r  i nves t i ga to r s  r epor t ed  s t ruc ture  d a t a  
for severa l  Eu-C compounds. [70Lap] repor ted the prepa-  
ra t ion  of a monocarbide  which they  des ignated  EuC1 ~, 
where  x represen ts  the  amount  of C t ha t  is miss ing in the  
compound. They cla imed a cubic NaCl- type  s t ructure  and 
r e p o r t e d  l a t t i c e  p a r a m e t e r s  of  0.5145 -+ 3 nm in the  
presence of excess meta l  and 0.5141 -+ 1.1 nm in the pres- 
ence of excess C. These la t t ice  p a r a m e t e r s  (Table 1) ap- 
pear  to fi t  well  wi th  those of the  cubic Fe4N-type RE3C 
st ructures .  

After  unsuccessful  a t t empts  to p repa re  Eu3C, Eu2C3, and 
EuC2 from the  elements ,  [72Col] reac ted  >99.9% pure Eu 
wi th  HCN and  (CN)2 at  e l eva ted  t e m p e r a t u r e s  and ob- 
t a ined  the  compounds Eu2C3, EuC2, and EuNxC~. X-ray  
da ta  were  obta ined  wi th  Fe-f i l te red  CoK,  radia t ion  us ing 
a 114.6 m m  Debye-Scherrer  camera .  Eu2C3 was found to 
c rys ta l l i ze  wi th  the  cubic Pu2C~-type s t ruc ture ,  in good 
a g r e e m e n t  wi th  the  s t ruc tu re  of ne ighbor ing  sesquicar-  
bides. The i r  da t a  for Eu2C3 are  l is ted in Table 1. 

Other  inves t iga tors  repor ted  some la t t ice  pa r ame te r  da ta  
for EuC2, bu t  a complete s t ruc ture  ana lys i s  has not been 
reported.  [68Fail  synthesized EuC2 from the e lements  in 
sealed Mo bombs in an argon-f i l led C tube furnace. EuC2 
gave anomalous  X-ray pa t te rns ,  more complex than  those 
of LaC2, CeC2, or NdC2, but  reproducible  with four differ- 
ent  samples .  This  p a t t e r n  was indexed  t en t a t i ve ly  as  a 
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bct with a = 1.215 and c = 0.7290 nm, account ing for all  
but  two low index l ines.  [64Geb} produced EuC2 by two 
methods:  (1) r educ t i on  of Eu203 (99.9% pure ,  weight?)  
w i t h  s p e c t r o g r a p h i c  g r a d e  C ( g r a p h i t e )  p l a c e d  in a 
graphi te  crucible; and  (2) mel t ing  of 2-to-1 mol mixture  
of C and Eu in a s ta in less  steel bomb in a res is tance  tube 
furnace. X-ray powder  diffraction pa t t e rn s  of the product 
using CuK,, r ad ia t ion  in both a 114.59-mm powder cam- 
era  and a S iemens  d i f f rac tometer  showed the bct CaC2- 
type s tructure,  a long wi th  a second phase  wi th  a different 
type of s t ructure.  The second phase could be obtained in 
larger  quant i t ies  in samples  conta in ing  a lower C-to-Eu 
rat io  and hea ted  to a somewhat  lower t empera tu re .  

The low-angle l ines of th is  impur i ty  could be indexed on 
the  bas is  of an  o r t h o r h o m b i c  cell w i th  a = 0.876, b - 
1.123, and c = 0.719 nm, but  the h igh-ang le  l ines were 
not indexed sa t i s fac tor i ly  [66Geb]. 

[82Sak] synthesized EuC2 by two methods:  (1) 99% pure 
Eu and spectrographic  grade C (graphite)  were sealed un- 
der  vacuum in a s i l ica capsule and hea ted  at  1000 ~ for 
30 h; a n d  (2) 9 9 . 9 9 9 ~  E u 2 0 3  w a s  m i x e d  w i t h  C 
(graphite),  pel le t ized,  and  hea ted  in Mo under  a flow of 
argon at  1800 ~ for 5 h. An excess of 5 at.% C (graphite) 
was used to remove al l  of the oxygen. Powder  X-ray dif- 
f rac t ion  p a t t e r n s  were  t a k e n  u s i n g  N i - f i l t e r e d  CuK~I 
radia t ion  with  an in te rna l  s t andard  of Si. Phase  transfor-  
mat ion  was examined  by different ial  t he rma l  analys is  in 
the t empe ra tu r e  r ange  27 to 727 ~ The d icarb ides  ob- 
ta ined by each method had bct CaC2-type s t ructure ,  but  
each contained a second phase tha t  could not be removed 

Table 1 Eu-C Crystal Structure and Lattice Parameter Data 
Composit ion 

range,  Pearson Space  Strukturbericht Lattice parameters,  nm Density, 
Phase  at.e~ C symbol  group designation Prototype a c g / cm 3 Reference 

(Eu) . . . . . .  0 cI2 I m 3 m  A2 W 0.45827 ... 5.244 [86Gsc] 
Eu3C . . . . .  - 25  to -33  cF5 Fm3rn L~ Fe4N 0.5145(3) (a) ... 7.646(a) [70Lap] 

0.5141(3) (b) .-. 7.722(b) [70Lap] 
Eu2C3 . . . .  - 60  cI40 I 4 3 d  D5c Pu2C3 0.8368 ... 7.530 [72Col] 
aEuC2 . . . .  66.7 tI6 I4 /mrnm Cllo CaQ 0.4082(36) 0.6701(56) 5.236 [64Geb, 82Sak] 
flEuC2 . . . .  66.7 cF12 F m 3 m  C1 CaF2 0.5961(1) ... 5.519 [68Mat] 
EuC6 . . . . .  85.7 hP14 P6Jrnrnc ... EuCs 0.4314(3) 0.9745(8) 4.737 [75Gue, 80Elm] 
(C) . . . . . . . .  100 hP4 P63/mrnc A9 C (graphite) 0.24612 0.67090 2.266 [Pearson2] 

(a) Eu-rich. (b) C-rich. 
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by anneal ing.  The lattice parameters  for EuC2 with the 
CaC2-type structure are listed in Table 1. 

[67Kri] at tempted to measure  the a ~ fi t ransformat ion 
temperature  of EuC2 in a sealed Ta bomb, but  could not 
a t t r i b u t e  the  p h e n o m e n a  they  observed at  355 ~ to 
EuC2, because their  X-ray pa t te rn  showed predominant  
lines for Eu. However, [82Sak] reported tha t  te t ragonal  
EuC,~ transforms to an fcc form at 350 ~ which is close 
to the temperature  where [67Kri] had observed a change. 
This is accepted as the t r ans fo rma t ion  t e m p e r a t u r e  of 
EuC~, but  it is cons iderab ly  lower t h a n  those of other  
REC2 compounds, flEuC9 has fcc s t ruc ture  of the CaF2 
type. No mel t ing  t empera tu re  data were found. [67Kri] 
were not able to determine the EuC2-C eutectic tempera- 
ture by thermal  analysis,  due to the high vapor pressure 
of Eu over EuC2. Because Eu exhibits  var iable  valence 
tendencies ,  the proper t ies  and p a r a m e t e r s  of its com- 
pounds do not follow the sys tmat ic  va r i a t ions  encoun-  
tered between other rare ear th  systems. 

[75Gue] and [80Elm] studied intercalat ion of Eu metal  in 
C (graph i te ) .  U s i n g  d i r ec t  ac t ion  of m e t a l  vapor  on 
graphite  in metal  or glass tubes sealed under  vacuum,  
they obta ined a 25c~ yield of i n t e r ca l a t i on  wi th  Eu at 
500 ~ after 20 days. The core of their sample remained 
pure graphite.  They reported tha t  the f i rs t -s tage com- 
pound, EuC6, has a hexagonal  un i t  cell with the space 
group P6z/mmc. The reported lattice parameters  are in 
Table 1. 
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No phase  d i a g r a m  is a v a i l a b l e  for the  Gd-C sys tem.  
[58Spe] reported tha t  Gd forms a t r i - ra re-ear th  carbide 
with a range of solubil i ty (see "The Carbon-Rare Ear th  
Systems," in this  issue). The i r  report  inc luded  la t t ice  
spacings for the C-rich Gd3C compound, which is ferro- 
magnetic at room temperature .  See Table 1 for s t ructure 
details  of this  cubic Fe4N-type form. [73Hub] prepared 

specimens of t r igonal  "Gd2C" by arc mel t ing  99.9 wt.% 
Gd and spectrographic qual i ty  C (graphite~ together un-  
der a Zr-gettered iner t  gas atmosphere.  After remel t ing  
several t imes,  samples were crushed and X-ray powder 
data were obtained us ing  a 114.59-mm camera and Ni- 
filtered CuK~ radiation. Some free Gd was detected in the 
samples, and  on the basis  of u l t r av io le t  emiss ion spec- 
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