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ABSTRACT 

Calortietric study of vftreous and-c.rystaIl5;n~ rubid%um and 
caerium bar&ten at 298 K wa8 carried out. The eatbalpie6 oi ior- 
mation frok oxide* for glass88 and crystals as well aS the heats 
of cryatallll;ation for &awes.were aaloulaked. 

Kl!W&TS AND DISCWSION 

The enthalpies of solution (AHsol) in 2 H nitric acid at 

29S K were measured.'for borate glasses containing 0 - 34.7 mol 46 

Rb20, 0 - 42.5 mol $6 Cs20 /I/ and for cry&al6 of the Me20-n B203 

type, where Me = Rb n = 1,2;3,4,5; Me = Ca P = 1,2,3,4,5,9 

(fig. la, lb). The accuraoy of thermal effect measurements is 

2 0.1 kcal/mol.e. 
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Fig. -Is. EnthaL- 

pies of solution 

for rubidium bo- 

rate glasses and 

CZ!y6%616. 

1 - glak8es 

2 - crystale 
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The aamples studied were made by fusing chemically pure bo- 

ric acid and trlkali carbonate6 in a platinum crucible at 1200' C 

for 3 hours. The glaslaes were obtained by quenching the melts, the 

cryrtals were produced by anneal.ing the glasres. 
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Fig. lb. Enthal- 

pie6 of solution 

for caesium bo- 

rate glasres and 

crystals. 

1 - glasses 

2 - crystal6 

From the 

(A Bfo,) from 
caesium oxides 

died (fig. 2a, 

kcaffmole. The 

experimental data the enthalpier of foxmation 

vitreous boron oxide and crystalline rubidium and 

were calculated for all glasnes and crystJl6 stu- 

2b). The accuracy of this computation is 2 0.2 

reeults obtained reveal that the formation of vit- 

reou6 and crystaLline rubidium and caeaium boratea is highly exo- 

thermal. This negative deviation from ideality is due to the 

strong chemical interaction of the component6. 

The heats of crystalJ.i.zation oi glasmes (h$~$t) were cel- 

cufated as a difference between the AHso,_ values for vitreous 

and crystalline borate6 or the same composition (fig. 3, 4). The 

accuracy of this computation is f 0.2 kcal/mole. The straight 

lines in fig.3,4 characterize the partial contribution OZ boron 

oxide ( A HCryst B203) to the heats of crystallization. The A@.& 
values may be attributed to the ordering of the boron-ox$gen 

units caused by crystallization. It is evident (fig. 3, 4) that 
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Fig. 2a, Zb. 

Enthalpiw of 

forlnation ror 

mbidiuzl (a) 

and caeaium 

(b) bosete glas- 

ses and crystals 

+I - gXasses 

2 - crystals 

Fig. 3. Pax?tial 

contribution of 

boron oxzi&S (1) 

to the heats of 

crystd.&ilaation 

of rubibim tro- 

rate glarres (2) 
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Fig. 4. Partial 

contribution of 

boron oxide (I) 

to the heats of 

crystallization 

of caesium bo- 

rate glasres (2) 

the AH!&! values make the main contribution to the heats of 

crystallization of glasses, because 

kcal/mole) differ from the AHi&?t 

the AHE$$z values (- 2 - 4 

values by 0.5 kcal/mole at 

most. This difference might result from the ordering of the ca- 

tion-oxygen units in the courseof crystallization. The small 

thermal effects of the ordering process indicate that the cation 

ordering in glasses is rather high. This is consistent with the 

results given in /2/. 

CONCWSIONS 

The rubidium- and caesium-borate systems are characterized 

by considerable negative deviation from ideality resulting from 

strong acid-base interaction of the components. The heats of cry- 

stallization of alkali borate glasses are mainly determined by 

the crystallization effect8 for boron oxide. 
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