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Kratké puvodni sdéleni

SYNTHESIS OF BOROLEUCITE K([BSi,O6] SINGLI CRYSTALS
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Single érystals of boroleucite have been isolated from specimens prepared
by slow cooling of « melt of the composition K30 .13;03.4 SiO, with
addition of 5— 10 % KHI,, between temperatures 1 300—1 100 K.

Recently, during his investigations of glasses in the system K,0—B,03;—Si0,,
Voldan [1] observed in the concentration range 15—309, K,0, 15—309%, B,0;,
50—709, SiO; (wt. %) an intense crystallization of a ternary compound hitherto
unknown. The glasses crystallized in a wide temperature range (923—1 373 K),
yielding dendritic and spherolitic crystals. Any attempt to grow bigger crystals a)
by slow cooling of the batch from 1418 to 1 263 K at the rate 1.5 K/hour, and b)
by annealing the glass in a sealed Pt tube, 76 hours at 1 341 K, resulted in idio-
morphous crystals (cubes, icositetrahedra and their combinations) but their size
did not exceed 1 un. The powder diffraction pattern of the new phase could be
interpreted in terms of a cubic structure with « = 12. 615 (3) . 10-1© m. Due to its
close similarity to that of the high-temperature leucite K[AISi2O¢] (@ =
= 13.40.10-19m), Volddn assigned the new phase the composition K[BSi,Os]
and called it “boroleucite”. Such a structural analogy is remarkable from the point
of view of the coordination of B atoms in the new phase. Voldan pointed out that
the Al atoms in the leucite structure are tetiahedrally coordinated and thus also
B atoms in the boroleucite structure might appear in [BO,] tetrahedra. This would
imply that such tetrahedra should prevail also in glasses from which boroleucite
crystallizes.

In order to obtain more detailed structural information on boroleucite by means of
an X-ray structure analysis, suitable single crystals were needed. The results of
Voldén indicated that the crystallization of boroleucite may be obstructed by high
viscosity of the corresponding glass melt. On the other hand, it is known from
literature [2], [3] that the viscosity of silicate melts can be considerably reduced
by addition of fluorides. We attempted therefore to grow boroleucite crystals from
glass melts with the addition of' KF, which has the appropriate melting point
(1 125 K) and which does not bring foreign cations into the system K,0—B,0;—Si0,.

This decision was supported by the fact that the phase diagram of a similar system
KF—K,Si03 [5] (eutectic temperature 1003 K at 59 wt. % KF) as well as those
of other related systems [6] are of a simple eutectic type so that we could assume
a similar behaviour also in the system KF—K[BSi,O¢].

A glass with the composition 24.6 %, K,0, 17.55 %, B,0; and 57.8 %, SiO, (wt. %),
prepared in the State Glass Research Institute in Hradec Kralové (Czechoslovakia),
was used as starting material. A piece of this glass (~30g) was heated 5 hours
at 1 170 K and subsequently quenched in water. The product was ground to a powder
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‘with particles below 0.2 mm—its powder diffraction pattern was identical with
that of boroleucite given by Voldan [1]. The powder thus obtained was mixed with
5 or 10 wt. 9% KHI; and the mixture (~15g) was melted by heating it up to
1300 K in Pt crucibles at the rate of 300 K/hour. After a one-hour soaking period
the samples were cooled down to 1 100 K at the rate of 30 K/hour, then removed
from the furnace and let to cool spontaneously. The potassium fluoride-rich phase
was then leached out from the cooled samples by hot distilled water leaving
individual isometric crystals (about 0.1—2 mm in size) as well as their aggregates,
the dominant form being icositetrahedron {211}. The identity of these crystals
with Voldan’s horoleucite was confirmed by an X-ray powder analysis. The
melting point of boroleucite determined in a high-temperature microscope was
1 368(5) K, in agreement with the maximum liquidus temperature in the ternary
system K,0—B,05;—Si0, [1].

The work on the crystal structure analysis of boroleucite and an investigation
of its physical properties goes on [7].
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SYNTEZA MONOKRYSTALOV BOROLEUCITU K[BSi,04]

Viliam Figusch

Ustav anorganickej chémie Slovenskej akadémie vied, Bratislave

Pripravili sa krys$taly kubického boroleucitu — K[BSi;O¢] s cielom $tudovat krystalovi
struktaru a dalsie vlastnosti tejto fazy.

Prasok boroleucitu, pripraveny krystalizaciou skla zloZenia 24,6 % XK,0, 17,55 9% B:0O;
a 57,8 Si0; pti 1.170 K sa zmies$al s 5, resp. 10 %, hmotn. KHF,, zmes sa zahriala na 1 300 K
a ochladzovala pri poklese teploty 30 K .h=! na 1 100 K. Z ochladenej vzorky sa pésobenim ho-
riicej destilovanej vody izolovali kubické, védésinou agregované krystaly velkosti 0,1—2 mm.
Ich identita s boroleucitom sa potvrdila rtg praskovou analyzou. Individualne krystaly maja
viiésinou tvar tetragon-trioktaédrov {211}. Teplota topenia krystéalov boroleucitu je 1 368 45 K.

CHUMTE3 MOIMORPHCTAIJIO B BOPOJENHITHTA K [BSiOs)

Bnmiam @nrynr

Hycmumym neopeanunecroii wustwwe CAH, B pamucaaca

HpyroroBiint Kpucta;uit KyOmueckoro oopoxeiiura If(BSiz06) ¢ re:nio mcese;ioBarn
KPHCTA/LIYCCRYIO CTPYRTYPY I1 Jrdinteiilnie ¢cBoiicTBa JJAHHOUR (asbl.

llopook GopouteitiyiTa, NOIYYCHHBIT KpueTa/LnBamnieii cTexia coctaBoM 24,6 % K,0,
17,55 % B20; u 57,8 SiOz npu 1170 K nepemeuniBaznt ¢ 5 it 10 % 1o Becy KHF;, cmecn
Harpesaan o 1300 K 1 oxseogtasmr 1pi moHipKeHur reMieparypot 30 K.t o 1100 K.
M3 oxirasngaeMoro odpasua 110 JeHCTBICM 1'OPSYCH TICTIIIPOBAMHOI BOJILI H30JMPOBAJII
KyOnueckie, B 00JILILMHCTBE CyUaeB alperapoBaHHLIC KpiteTajuinl passepom 0,1 —2 aa. Mx
HJICHTHYHOCTL ¢ OOPOJICHIUITOM j0KA3all C HOMOUWILIO PCHTICHOBCKOIO ITOPOHIKOBOrO aHa-
s3a. OTHEILHLIC KPHCTAILIILI IMCIOT B OOBLIIHCTBE CJyyacB (JOPMY TETParoH-TPHOKTAY,{POB
{211}. TemmepaTypa miaB;Ciist KpieTasioB dopodeiiura — 1368 4+ 5 K.
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