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DSC and vapour pressure measurements are presented on some Be, A1 and Cr complexes with 
2,4-pentanedione tetramethyl-3,5-heptanedione, l,l,l-trifluoro-2,4-pentanedione and 
hexafluoro-2,4-pentanedione. Thermodynamic functions are given for the sublimation, 
vaporization and melting processes of the substances. 

Chelate complexes of different metals with a number of fl-diketones are used in 
analytical chemistry, in refining and Separation process, and for the preparation of 
thin films. Recently, an interesting application was found for Be complexes in Li-Be 
gas-phase neutrino detectors. To optimize all these technologies, the thermody- 
namic properties of both the condensed and the gaseous complexes should be 
available. In the present communication, results are discussed concerning the 
thermodynamics of melting and evaporation of some Be, AI and Cr complexes with 
the following fl-diketones: 2,4-pentanedione (HAA), tetramethyl-3,5- 
heptanedione (HTHD), 1,1,1-trifluoro-2,4-pentanedione (HATA) and hexafluoro- 
2,4-pentanedione (HHFA). 

All the substances were prepared by conventional chemical techniques, from a 
soluble salt and the corresponding fl-diketone. AI(AA)3 and Cr(AA)3 were also 
prepared by means of an electrochemical method [1]. In the latter, a glass 
electrolyzer was used with a magnetic mixer and two electrodes: a platinum cathode 
and the corresponding metal anode. The electrolyte was a 30% solution of the 
ligand in acetonitrile containing 0,1 M Bu4NFB 4. After 3-4 Ah of electricity had 
passed through the solution, it was treated with an ether+ acetone (5 : 1) mixture. 
The resulting precipitate was filtered off and dried in vacuum. The final yield was 
92% for AI(AA)3 and 91% for Cr(AA)3. 

The substances were identified via chemical analysis and IR spectra. The samples 
used for thermodynamic investigations were subsequently sublimed twice in vacuum 
in a temperature gradient. The experimental results obtained proved to be 
independent of the preparation method. 
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M e l t i n g  t e m p e r a t u r e s  a n d  en tha lp ie s  were  m e a s u r e d  wi th  M e t t l e r  T A - 3 0 0 0  a n d  

S E T A R A M  D C S  111 di f ferent ia l  s c a n n i n g  ca lo r ime te r s ,  respect ively .  I m p u r i t y  

c o n c e n t r a t i o n s  in AI (AA)3  a n d  B e ( A T A ) 2  were  be low  the  l imits  de tec t ab le  wi th  the  

ca lo r ime te r s ,  whi le  C r ( A A ) a  a n d  Be(AA)2  were  99 .9% pure .  

T h e  to ta l  v a p o u r  p ressure  was  m e a s u r e d  wi th  a silica B o u r d o n  g a u g e  in 

c o n j u n c t i o n  wi th  a s t a n d a r d  m e r c u r y  m a n o m e t e r .  T h e  v a p o u r  p ressure  a p p a r a t u s  

a n d  the  m e a s u r i n g  p r o c e d u r e  h a v e  been  desc r ibed  e l sewhere  [2]. T h e  v a p o u r  

c o m p o s i t i o n s  were  ana ly sed  v ia  u n s a t u r a t e d  v a p o u r  p ressure  m e a s u r e m e n t s .  I t  was  

s h o w n  f r o m  b o t h  the  s u b l i m a t i o n  a n d  the  v a p o r i z a t i o n  o f  all  the  subs tances  (except  

B e ( H F A ) 2  ) t ha t  on ly  m o n o m e r i c  gaseous  m o l e c u l e s  were  fo rmed .  Th i s  m e a n s  tha t  

m e l t i n g  is a lso  a c o n g r u e n t  process .  B e ( H F A ) 2  was  f o u n d  to d e c o m p o s e  long  be fo re  

mel t ing .  

E x p e r i m e n t a l  resul ts  and  de r i ved  t h e r m o d y n a m i c  func t ions  a re  s u m m a r i z e d  in 

the  f o l l o w i n g  Tab le .  

Table I 

lg  P ( P a )  = A - B/T AH o, AS o, 
Compound Process T, K 

A B kJ mol- 1 J mol- 1 deg- 

Be(AA)2 I 380.3+0.2 - -  - -  13.84-0.1 36.34- 0.4 
II - -  13.625 4300 82.3 165.0 

III 382-511 11.260 3400 65.74-1.0 119.74- 2.2 

Be(THD)z I 368.1 4-0.2 - -  - -  20,04-0.1 54.34- 0.4 
II - -  13.765 4400 84.2 167.8 

III 383-525 10.935 3400 65.1 113.54- 1.4 

Be(ATA)2 I 384.44-0.2 - -  - -  26.74-0.2 69.44- 0.8 
II 354-383 14.645 4460 85.34-6.3 184.54- 8.7 

III 387--474 11.214 3120 59.84-0,4 118.94- 1.1 

Be(HFA)2 I 355.4 4- 0.2 . . . .  
II 289-349 14.715 3450 - -  - -  

AI(AA)3 I 466.74-0.2 - -  - -  33.7+0.3 72.1 4- 0.6 
II 432--464 14.550 5300 102.04-3.2 182.7+ 7.6 

Iit 468-515 11.981 4100 78.74-0.9 133.64- 1.9 

AI(HFA)a I 346.2'4-0.2 - -  - -  35.1 4-0,3 101.44- 1.0 
II 324--344 14.604 4060 77.64-6.2 183.84- 9.3 

IIl 349--411 ll.761 3070 58.74-0.7 129.3 4-' 1.9 

Cr(AA)3 I 488.94-0.5 - -  - -  34.04-0.3 69.54- 0.2 
II 357--486 15.179 5900 !13.0+4.8 194.8+ 10.2 

III 490-536 11.981 4300 '82.24-2.0 131.84- 4.0 

I - m e l t i n g ,  11 - sublimation, III - vaporization 
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Zusammenfassuag - -  Die Ergebnisse von DSC- und Dampfdruckmessungen einiger Komplexe yon 
Beryllium, Aluminium und Chrom mit 2,4-Pentandion (HAA), Tetramethyl-3,5-heptandion (HTHD), 
l,l,l-Trifluoro-2,4-pcntandion (HATA) und Hexafluoro-2,4-pentandion (HHFA) werden beschrieben. 
Die bcrechneten thermodynamischen Funktionen fiir Sublimation, Verdampfung und Schmelzen der 
Komplexverbindungen sind tabellicrt. 

Pe3m~e - -  IIpc~cTasaesM ~CK RaHHblC H H3MepeHHfl ~aBJICHH~I napa ~aa rOMnaercoB 6CpH.~IH~i, 
aJIIOMHHHI~I H XpOMa C 2,4-HCHTaH~HOHOM, l,l,l-TpH~TOp- H rCI(Ca~Top-2,4-HCHTaH~HOHOM H 
TeTpaMeTH~-3,5-FeHTaH~HOHOM. HpaBe:leH~ TCpMO,/IHHaMHqeClfHe ~yHKnMH ,RJDI npol.teCCOB cy6smMa- 
llliH, HcnapeHH$1 H HJIaBJICHHfl 3THX KOMIUIeKCOB. 
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