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'l'lw JXtper is concer-necl with the lernm·y compownd Rb2O . B2O3 • 4SiO2 

which is JJrecipitatcd duriny crystallizal:ion oj ylasses oj su·itable coinposit-io-ns 
in the system Rb2O-B2O3-SiO2. '1.'his terna,ry phase a:nalogous to boroleucite 
or leucite c1·ystallizes in the cubic system with lattice JJa,i·ameter a = 1Z.78 X 

X l0- 10 m. 

In a previous study [l] boroleucite Rb2O. B2O3• 4 SiO2 was found to precipitate 
during crystallization of glass. This has later been confirmed by the studies by 1\1. 
Ihara and F. Kamei [2] on the strncture of this compound. We were further interested 
whether the crystallization in the system Rb2O-B2O3 -SiO2 also results in precipi­
tation of a ternary phase similar to boroleucite. 

A small arnount of glass at the approximately stoichiometric composition Rb2O . 
. B2O3. 4 SiO2 was melted (Tahle I). The glass was melted from chemically pure 
materials after previous batch sintering (700 °C) in a PtRh crucible. The glass was 
melted at 1600 °C and refined within 55 n1inutes. Since volatilization of batch com­
ponents could not be ruled out, a chernical analysis of glass was performed (Tahle I). 

'l'able .l 
'.ťhe composition of rubidium borosilicato glass (wt .. %)

Oxicles I Rb2O B,O, SiO2 :E 

Initial composition 37.6 14.05 48.35 100.00 
Meltecl glass 32.2 13.8 54.05 100.05 

Difference I -5.4 I -0.25 I +5.7 I 
The results indicate that in the melted glass the Rb2O content distinctly decreased 

in favour of SiO2 so that the stoichiometric ratio Rb2O : SiO2 = 1 : 4 could not be 
maintained. 

The glass was subrnitted to gradient crystallization within the temperature range 
of 820-1100 °C for a period of 6 hours. It has been found that the crystallization 
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takes place from temperatures of about 960 °0 up to the al most highest one. However, 
visually the crystallization degree is distinctly lower than e.g. that of boroleucite. 

As in the case of boroleucite, X-ray investigations were carried out on the basis 
of powder diffraction patterns using the Guinier de Wolff chamber XDO-700 and 
thé OuK" radiation. On the assumption that the precipitated phase has a cubic 
symmetry similar to that of boroleucite, the diffraction lines cl have been aseribecl 
inclices hkl and the lattice paranieter determined was a = 12 . 78 X 10-10 m. 

The further :fi.ve diffraction lines correspond to the main lines of low-temperature 
quartz (according to ASTM 5-0490) (3]. This result could be expectecl (dne to the 
excess of SiO2 found by chemical analysis). The measured and calculated values oť 
lines d for the compound Rb2O .  B2O3 . 4 SiO2 , together wlth the respective indices 
hlcl, are listed in Tahle II together with the hlcl indices oť low-temperature quartz. 

The very satisfactory agreement between the measured and the calculated values 
(in most instances /).cl � 0.001) indicates that the substance is actually an analogy 
of boroleucite. 

Tablc II 

A comparison of tho mesurotl cl-va!ues of crystallizecl rubidium borosilicaLe gluss conLuiHiug 
low-tomperatme quartz, ancl tlw assumecl compouncl Rb2O . B2O3 . 4 SiO2 

Low-temperature 
Rubidium borosilicate glass quartz Rb2O . B2O3 • 4 SiO2 

(AS'l'M-5-0490) 

No. I dexp I I/lo d I I/lo clen 1. I t::,,cl I hkl 

1 5.21 

I
10 5.217 +0.007 211 

2 4.696 10 
3 4.258 20 4.2(i 35 
4 3.961 10 
5 3.769 10 
(j 3.415 90 3.'!Hi +0.001 321 
7 3.347 80 3.:H:J 100 
8 3.195 100 3.195 0.000 400 
9 3.049 10 

10 2.725 70 2.725 0.000 332 
11 2.610 10 2.u0U -0.001 422 
12 2.507 20 2.506 -0.001 431 (510) 
13 2.333 .. 20 2.333 0.000 521 
14 2.259· 50 2.259 0.000 440 
15 2.193 20 2.192 -0.001 433 (530) 
16 2.072 50 2.073 +0.001 532 (611) 
17 1.885 20 1.884 -0.001 631 
18 1.819 30 1.817 17 
19 1.739 40 1.739 0.000 552 (633, 721) 
20 1.672 10 1.672 7 
21 1.665 20 1.664 -0:001 731 
22 1.623 50 1.623 0.000 651 (732) 
23 1.597 10 1.597 0.000 800 
24 1.543 10 1.541 15 
25 1.486 20 1.486 0.000 743 (750, 831) 
26 1.447 20 1.447 0.000 752 
27 1.429 20 1.429 0.000 840 
28 1.340 20 1.340 0.000 931 
29 1.318 10 1.318 0.000 763 (932) 
·30 1.265 10 1.265 0.000 772 (1011) 

166 Sili!{,\ty č. 2, 1981 



Grystallizatioiis oj Rb20 . B203 . 4 Si02 

References  

1:1] Voldán J".: Silikáty 23, 133, 1070. 
[2] Ihara M., I(amei F.: J-. Ceram. Soc. J"apan 88, 32, 1980. 
[3] Swason l<'uyat, NES Ciroular, Vol. III, p. 530, 1053 - (ASTM 5-0400). 

HP.HCTAJIJIH3All,HH Rb20. B203 . 4Sí02 

( rf ]J0}\llil]l llTC.IJ bHOC C006JJ(CHll0) 
H1-1 Do.111,}.l,a1-1 

I'ocyfJa.pc1nae1uiui11. 1uiy•uio-11.ccJicfJoaa.1ne.11,1,c1.11.it 11nc11uuny1n c11ie1,✓1,a., I'paoe1i, Jíp(l✓l,Oee 

C l(C.ilb!O upoucp IJ'fl,, lll,J)\C:I flCTCn JIH aHaJIOJ'Jl1Jl-100 C00).J.Jlll0HIJC 6opoJrei:i Ll,IITU up11 H]Jl1CTUJ[­
.1!113aq1rn CT01{0.ll B CllťTCM0 Hb20-B20,-Si02, Bapmrn rre6oJJJ,Ill00 J(OJJll'lCCTBO CT0RJHI, 
up11ómrnu11ou\eroca 1, e:rex110MeTpH110cH0My ťOCTaBY Hb20 . B20,. 4 Sí02 (Ta6Jr. I). 

PeH'l'r01IOJJCl\l!M tpa30BhlM HCCJl8Jl0B1UU!0M 3aHpHC'l'UJIJil130BUJJIIl[1XCH npo6 (Ha1repa 
l'mmcp-rw-Bom,tptpa X DC-700 <JmJHihI I -Iom1yc, 11sJ1y 11euue CuK,.) 6Lwo ycrnrronnerro, 11'1'0 
m,rJJ.CJJHCTCH ue60.111.,1rn1H J\o.nn 111rnr;o-rcMrrep,ťryJHI01·0 1rnap1w (col'JJacHo ACTM-5-0490) 
li :ma1J11TC.T!l,IlUH }�O.JIH IICllollCCTIIOiÍ <Jrnau (Ta6JI. II). 

Hp11 npC}\TJO.llO)l(CIUlll, 1JTO pe111., ll}WT o 1,y61L'ICCI{OH CIIMM0T]lHII }(HHHOi-i tJnun,1 auaJIOJ'fl11HOH 
úopoJreiiu,uTy, ynaJIOCI, IIJJOBCť,Tll HOO])HHHaL\H!O ť, c/-JIHIIJIHMII l10Ha3aTCJlHMll hkl 11 6r,TJI 
ycTclHOll.JlCH 11apaMCTP pcuJCTHII a = -12,78. 10-10 M. 

Ber.i.MH xopo1.uee CODITH/.\CHH0 Jl3Mepcnm,1x H pacc•J[l'l'l\J-lllhTX BCJil-l'lllH (/::,.d = 0,00-1) 
llll,IJH(\'fCH CDJl;.\CT0JII.,C'l'JJOM TOťO, 111'0 JWŮCTBHTCJibHO ]lC'lb HJ:(CT o auaJIOl'llH ÓO]lOJfCl1Il;HTa, IIJI!l
;reř1111-1rn. 

KRYSTALIZACE Rb20. B203. 4Si02 

(Předběžné sdělení) 

Jan Voldán 

Státní výzk·uinný ústciv sklářský, l-Iracleo Králové 

Ve snaze ověi'it, ,sela. se vylučuje mm-logická sloučenina boroleucitu pi-i krystalizaci skel v sou­
st,avě Rb20-B203 -Si02, bylo utaveno malé množství skla, blížícího se stechiometrickému 
složení Rb20 . B203 . 4 Si02 (tab. I). 

Rtg fázovým výzkumem zkrysta]ovaných v,sorkú (Guinier cle ,volffova komora XDC-700 
od fy Nonius, záfoní CuK,. ) bylo zjištěno, fo se vylučuje malý podíl nízkoteplotního id-emene 
(podle AST.iVI-5-0490) a ½načný podíl neznámé fáze (tab. II). 

Za pfoclpoklaclu, že jelo o kubickou symetrii této fáze obdobné boroleucitu, se poclar-ilo pr-ifaclit 
cl-liniím indexy hkl a byl stanoven mhžkový parametr a= 12,78 . 10-10 m. 

Velmi dobrá shoda naměfoných a vypočtených hodnot (/::,.cl � 0,001) svědčí o tom, že skutečně 
jde o analogii boroleucitu, popí·. leucitu. 
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