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ABSTRACT 

The melting dioi;ram Bi203 -P 0 has been studied by DTA and 2 5 

simultaneous DTA-high temperature microscopy in the composition 
range 80 to 92.7 mol% Bi203. A compound is found at the ratio 

Bi5.80P011.20 
melting congruently at 951'C. By the Czochralski 

technique single crystals were grown of this compound either 
pure or doped with neodymium. 

INTRODUCTION 

Single crystals are advantayeously grown irom a melt of that 

composition with the melting point maximum. DTA and high temp- 

eratiZZ?(l?&M) @are .\iell suited to characterize the melting and 

freezing behavior in a nlnary OI more complex system, thereby 

they provide a mooel oi the transformations underlying the 

crystal grovtth process. 

A compound was reported to exist at the composition Bi PO 5 IO in 
the Bi203-P205 section or tne &-P-O ternary [I], melting con- 

gruently at 977'C, and to be groan as single crystal [1,2], 

Our attempts to prepare BigPOlo single crystals as new laser. 

host material failed, Independently of. the preparation method 

we obtained a mixture that exhibited partial euteotic melting. 

Better knowledge of the relevant part of the pseudobinary 

Bi 0 -P 0 meltin iiia;ram v!as necessary as prerequisite for 
23 25 

single crystal &co&h. 

P&WE DIAGRAIr; STUDY 

DTA and simultaneous DTA-HTM [3] were applied to mixtures of 

Bi.P04 and Bi203 to cover a concentration ran&e 80 mol% Bi 0 
2 3' 

20 mo156 P205-92.7 mol,Z Bi203, 7.3 mol% P205. BIEI)~ was prepared 

by sintcring Bi203 + 2 NH4B2!K),+. Heating curves at 13 = IO K min -1 

of samples M 60 mg slerc evaluated, since the melts crystallized 
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after undercool.rng by 30 to 50 K. The dutectic effect was 

quantitatively estimated from the ratio of its peak heigth to 

the peak height of the liquldus effect. A calorimetric evaluation 

of the eutectrc peak area gave worse results due to partial over- 

lapping alth the liquidus peak. - 

RESULTS 

Phase diagram results are shown on fig. 1. A llqurdus'temper- 

ature maxluum appeared at a concentration 85.3 mol% Bi 0 
14.7 mols P205 and 951’C. A eutectic was found at 

.2 3’ 
925 C for 

< 85.3 ;Q Bi203 and three peritectic transformations at 932'C for 

> 85.3, at 918'C for > 86.5 and at 865’C for > 87.3 mol% Bi203. 

Disappearance of the eutectio and peritectic effects suggested 

a narrow phase width corresponding to a formula 

Bi5.80+6H)11.20+3b/2 (-Ooo6 
<o< +0.04), The DTA diagrams of 

both a srngle crystal sample and povlder of the compo:ltlon 

kg??) "80)) 

“C 
9sa 

900 

8.50 

_ - 
I I I I 

80 
I 

85 90 mvL O/O 

pig. 1 L,‘cltlnE; cll,_z .h, 01 t.l ) :,; stem ii12C;I-L;rL5 b;t,ieen 

80 and 92.5 mol$ B1203. ILeltln& point maxima reported 

by Volkov et al. [Ii JIYL lndlcnt,-d. 
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Bi5.80m11.20 sere identical,only one melting peak is seen. 

No solid state transformation was detected oetween room and 

melting temperature. ;ire assume that the non-stoichiometric 

compound was erroneously described by previous authors [I,21 

as Bi5POlo. No evidence was found Sor another congruently melt- 

ing phase between 91 and 92 mol$ Bi203, assigned [I] to a non- 

stoichiometric 6*-Bi 0 phase. 
23 

SINGLE CRYSTAL GHO,JTH 

In accordance Nith the thermoanalytical results single crystals 

could-be easily grown from a melt Bi 5 8oP011 2. thus confirming 

this composition. Honey-yellow crystais were*obtained by the 

Czochralski technique (RF heating, platinum crucible and after- 

heater, ambient atmosphere) with dimensions up to 15 am dia- 

meter, 40 mm length. 

NEODYMIUI~l DOPING 

DTA and HTM experiments were performed along the sections 

Bi5.80P0~~.20-Nd5.80H)11.20 and Bi5.80F011.20-NdF04 '- the 
Bi203-Nd203-P205 ternary system ts set insisht into tie pos- 

sibilities for growing neodymium uoped Bi 5.891.2' Even at 
low Nd:Bi ratio > 0.01 there remained a small undissolved 

fraction in the melt, indicating a steep increase of the liqu- 

idus temperature. An endothermal effect around 925'C may be ex- 

plained by a ternary eutectic in the Bi203-Nd203-P205 system. 

At concentrations Nd:Bi 5 0.01 crystal growth experiments 

were successful with both Nd 
5.3%.2 

and Ndm4 as dopants. 

CONCLUSIONS 

The melting diagram Bi,O5-P205 [I] has to be revised, there ex- 

ists no compound Bi5F0,,0, instead a non-stoichiometric compound 

Bi5.30%.20* 
melting congruently at 951°C, .vas established. 

Single crystalc of Bi5 8oF0,,1 2. can be gro,vn from a melt of 

this composition, supp&ting :he first conclusion. 

Bi5.80H)ll.20 
can be doped with neodymium, probably by cryst- 

all&chemical substitution Bi5 8(.,_x)Nd5.8x~011.2 (x 5 0.01). 
. 

DTA and thcrmomicroscopy are-useful-techniques to be applied in 

conjunction with single crystal growth. 
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