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The sintering of the compact qel prepared by peptization of boemite 
begins at 920 °0 and involt>es conversion of 0-Al203 to ot-Al303• The 
bulk density of gels sintered at temperatures up to 1350 °C decreases linearly 
with the degree of the 0-Al,03 to ot-Al,03 conversion. The arising ot-Al,03 

interferes with the sintering of the system over the temperature range studied 
(up to 1350 °C). 

INTRODUCTION 

The sol-gel method has been finding wide application in the preparation of 
oxidic materials with properties unattainable by classical processes, namely purity, 
precise chemical composition, homogeneity and a defined microstructure [l, 2]. 
The method is based on preparing sols of oxidic, hydroxidic or oxihydroxidic 
particles. This colloidal state of particles is generally attainable in two ways: 

1. The use of true solutions of organometallic compound'>, mostly alkoxides
of metals, and creation of conditions for their hydrolysis and polycondensation [3]. 
In terms of the respective conditions, the system yields spatially branched, so-called 
fractal particles or those approaching the spherical shape [4]. In this way the true 
solution is converted to a colloidal one - i.e. a sol. 

2. The coarsely dispersed system is converted to a colloidal solution by peptizing.
During the course of the process, the aggregates of the particles break down to 
primary, originally colloidal particles [5]. The process is therefore the reverse of the 
former case, as the particles do not grow but are diminuted. The coarsely dispersed 
particles, aggregates, are obtained by rapid reaction of the alkoxide with excess 
water (up to 100-fold stoichimetric amount of water) at elevated temperature 
(50-90 °C) [6]. 

The possibility of choosing the process depends on the properties of the alkoxide 
of the respective elements from which a sol of it'> oxide is to be prepared. The 
decisive role is played by the rate of the hydrolysis and polycondensation of the 
respective alkoxide. The other procedure is only practicable with high rates of 
the conversion e.g. Al(OR)J , Y(OR)J [6]. 

The boemite sol is mostly pcepared by peptization of boemite which is a by­
product of the manufacture of higher alcohols by Ziegler's method [7 -9]. This 
product is an equivalent of hydrolyzates obtained from aluminium alkoxides. 

Boemite gels are studied in relation with their practical application in the form 
of thin layers [10], ceramic diaphragms [ll], grinding grains [12], catalyst carriers 
(13, 14] and ceramic powders [15]. 
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As the boemite gel coruiists of primary particles about 10 nm in size [9], it could 
be expected to sinter extensively at temperatures as low as l 100-1300 °C. However, 
practice shows [6-9] that without additions, the boemite gel sinters only at about 
1600 °C, forming a substance approaching the theoretical density. The process 
involves great changes in volume which make the boemite gel unsuitable for the 
production of bulky corundum ceramics. 

Heating up of boemite gel involves a series of topotactic phase conversions of 
Al203 (y - � - 0 - oc:) [16]. The present study is aimed at investigating the effect 
of 0-Al203 - oc-Ali03 conversion on sintering at medium temperatures of up to 
1350 °C. 

EXPERIMENTAL 

Preparat i o n  o f  the boemite gel 

Use was made of powdered boemite (Condea-FRG) with a specific surface area 
of about 250 m2 g-1 and aggregate (cluster) sizes of less than 60 µm. The clusters 
comprise primary particles about 10 nm in size. Boemite of such properties is 
known [5 J to peptize in an acidic medium (HN03, HCI, CH3COOH, pH = 2 to 3), 
producing hydrosol. Its stabilit,y and the course of the peptization depend on 
temperature, intensity of agitating the dispersions, on boemite concentration and 
the type and concentration of the acid employed. 

The boemite gels were prepared at 50 °C. The nitric acid (63 wt. %) was added 
dropwise while stirring the dispersion extensively. The stability of the sol (the 
time of gelation) is affected above all by the concentration of the acid, or by the 
ratio p = HN03 : AlO(OH) (Fig. 1). The stability of the sol decreases with the 
increasing ratio. The sol prepared contains approximately 2 wt. % of non-peptized 
particles which are separated from the system by centrifugation. 
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Fig. 1. Time of gelation of theboemite sol vs. its concentration c (wt.% AIO(OH))"and weight ratio 
p = HN03 (63 wt. %)/AIO(OH), peptization at 50 °0, agitated disperison. 
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With respect to the goals of this study and the times allowed for handling, sols 
containing 20 wt. % AlO(OH) with the ratio p = 0,06 were found suitable, as 
their gelation took approximately 40 minutes (Fig. 1). The gelation of the sols 
took place in Petri dishes on micropolythene sheets. 

The gel disks obtained (about 11 cm in diameter and 1.2 cm in thickness) were 
dried for 10 days freely in air; during that time their weight and volume decreased 
approximately to half. Further drying under these conditions is very slow. During 
three months, the additional decrease of weight and volume amounts to only 4 %­
Still longer drying of the gel leads to losses in weight without any shrinkage [17]. 

The s inter ing o f  b o e m i t e  ge l  

The compact boemite gel was sintered for 1 hour at  1350 °0 following previous 
isothermal heating in the temperature range of 0-Al202 to IX-Al03 conversion. 
As the study was aimed at studying the transformation proper, longer times of 
1sintering were not needed. In agreement with the literature [16, 18], X-ray phase 
analysis proved that in the given system, IX-Al03 is formed from 0-Al203 • 

The gel was sintered directly in the DTA apparatus (Netzsch 404) which allowed 
both the sintering and conversion to be quantified on the same specimens. The 
principle of the method for determining IX-Al203 is similar to the DTA method 
for establishing the nucleation of crystalline phases in glasses [19, 20]. One has 
to determine the height or the area of the exotherimic DTA peak due to crystalli­
zation of ix-Al203 in terms of the time of the previous isothermal heating. The 
method is illustrated by Fig. 2. The gel is heated in the DTA apparatus so as not 

100 500 1040 1040 1000 1200 

Pig. 2. DT A of boemite gel, isothermal heating at 1040 °C for 3 hours. 

to disturb its integrity, namely at a rate of 5 °0 per minute, up to 500 °0, at a rate 
of 10 °0 between 500 and 1000 °0, and at a rate of 20 °0 per .minute above 1000 °0. 

As the isothermal heating temperature (e.g. 1060 °0, 1080 °0) is close to th<\ 
onset of the exothermal peak (1100 °0), the temperature is rapidly reduced down 
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to 1000 °0 and from that level the DTA is restarted at a rate of 20 C per minute. 
The increased heating rate allows the crystallization of oc-Alz03 between the 
isothermal heating temperature and the onset of the exothermal deflection to be 
neglected. If the isothermal heating is effected at temperatures below 1000 °0, 
the DTA is started at a rate of 20 °0 per minute directly from this temperature. 

The temperatures and times of isothermal heating were chosen so as to achieve 
the alumina conversion to the fullest possible degree during less that 15 hours. 
In this respect, the suitable temperature'> were 1040°, 1060° and 1080 °0. At tempe­
ratures above 1080 °0, the conversion is too rapid and below 1040 °0 it is too slow 
for the measuring method employed. As specimens with identical shape and weight 
were used in all the experiments (cylinders with a volume of about 0.2 cm3 and 
m = 0.3700 ± 0.0002 g), similar DTA curves as regards shape and position of 
peaks were obtained at a constant peak temperature of 1195 ± 5 °0; the peaks 
differed in their height only (Fig. 3). The conversion degree was determined by 
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Fig. 3. Ercothermal DTA peaks due to crystallization of O(-AhO3 (conversion of 0-AhO3 to 
O(-Al,O3) after isothermal heating at 1040 °C for 0, 1, 2 and 3 hours respectively. 

measuring the height and area of these exothermal peaks [21] and verified by 
quantitative X-ray phase analysis. Under the constant measuring conditions and 
the relatively large weights of the specimens (0.3 g), the height of the DTA peaks 
was in satisfactory agrement with the results of quantitative-X-ray phase analysis. 
In the present case, the measuring of peak height was therefore justified as a sui-
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table method for determining the conversion of 0 - O(-Alz03 during isothermal 
heating according the simple equation: 

ho - h, 
ho 

<Xt = (1) 

where ho is the height of the exothermal peak due to crystallization of O(-Al203 

(0 - O(-Alz03 conversion) without isothermal heating, and h., is the height of 
the peak during the i-th isothermal heating. 

The density of the specimens was determined after conclusion of the complete 
DTA and sintering for 1 hour at 1350 °0, or only after isothermal heating, by 
measuring the buoyancy of specimens immersed in mercury. 

RESULTS AND DISCUSSION 

Following isothermal heating at 1040° , 1060° and 1080 °0, the bulk density 
of boemite gel increases in terms of time (Fig. 4) to an approximately equal value 
of 2 . 2 X 103 kg m-3 for all the three temperatures. It is interesting to note that 
this value was approached from above by bulk densities of gels which had 
been subject to isothermal heating and subsequent sintering at 1350 °0. The highest 
bulk density of 2.95 X 103 kg m-3 (75 % of theoretical density) was exhibited 
by a specimen which had been sintered directly without any isothermal heating. 
The isothermal heatings before the sintering proper are therefore responsible for 
a decrease of the resultant bulk density. The gels which had been heated iso­
thermally for the longest periods of time (2 hrs - 1080 °0, 5 hrs. - 1060 °0 
and 13 hrs - 1040 °0) did not virtually change their bulk density, not even 
after subsequent sintering at 1350 °0. The bulk densities of these specimens 
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Fig. J. Bulk density gv ,·s. temperature a11d time of isothermal heating, 
1 -- (curves a, b, r - isothermal heating) a - 1040 °C; b - 1060 °C; c - 1080 °C and sintering 

for 1 hour at 1350 °C in the DTA apparatus. 
:! - (curre.s d, e, j, isothermal heating only) d - 1040 °C; e - 1060 °C; f - 1080 °C. 
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are very similar but their microstructure is quite diferent. Following isothermal 
heating, these specimens contain approximately 45 % of pores by volume. Accord­
ing to mercury poromAtry (Carlo Erba, type 1520) all the pores have radii smaller 
ihan 5 nm. In contrast to this, the specimens sintered subsequently at 1350 cc 
centained an approximately identical volume of pores, but their size was sub­
stantially larger, as the radii attained up to 200 nm. The result was also proved 
by the scanning electron microscope (Tesla BS-300) (Figs. 7 and 8). The fracture 
surface of sintered sperimens (Fig. 8) exhibits pores of approximately the same 
size. The micrographs are characterized by occurence of vermicular structural 
formations which are also mentioned in [7]. During the isothermal heating, the 
formations appear just as nuclei (Fig. 7). Some nucleation of vermicular forma­
tions probably takes place during the isothermal heating. 

Crystallization of Cl(.-Al203 or conversion of 0-Al203 to Cl(.-Al203 takes place 
during isothermal heating. The degree of the conversion increases with tempera­
ture and the time of holding (Table I). 

Table I 

Crystallization of ac-AI,O3 (conversion - (ac) of 0-AhO3 - ac-Al,O3) in boemite compact 
gel vs. temperature and time of isothermal heating 

r/h 

0.25 
0.5 
1.0 
3.0 
4.5 
7.0 

13.0 

1040 °C 

I (ac) 

0.02 
0.07 
0.17 
0.56 
0.71 
0.84 
0.96 

1060 °C 

r/h I 

I 
0,25 
IJ.5 

I 
LO I

! 1.5 

!
2.0 
3.0 

I 
5.0 I 

I 

. 

I 
(ac) I 

I 
I 

(J.08 I 

0.22 

I 
0.44 
0.57 
0.75 
0.89 
0.97 

1080 °C 
------"�--- --

r/min I ( ac) 
I 

5 0.12 
15 0.26 
30 0.55 
60 0.82 

120 0.98 
I
I 

I 

The bulk density of sintered specimens decreases linearly with conversion dur­
ing isothermal heating (Fig. 5). From this finding it follows that the sintering 
is slowed down by increasing conversion, i.e. by an increasing content of Cl(.-Al203 

in the specimens, being completely terminated as soon as the specimen contain!'! 
Cl(.-Alz03 alone. 

According to the results described, boemite gel should sinter extensively at 
temperatures below about llOO °C only if the crystallization of Cl(.-Al203 would 
not take place at the same time. 

With this in mind, the authors carried out isothermal heating at gradually lower 
temperatures (1020° -500 °C). The isothermal heating was followed by sintering 
for 1 hour at 1350 °C. The isothermal heating took at the most 20 hours. 

Fig. 6 and Table I indicate that although the bulk density increases with 
the decreasing degree of conversion, as soon as the conversion approaches zero, 
the increase in apparent density will virtually stop for reasons of kinetics. From 
this it follows that the sintering of 0-Alz03 is directly associated with its con­
version to Cl(.-Al203 . 
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Pig. 5. Bulk density (!v of originally boemite gel after isothermal heating and sintering ( Fig. 4) 
vs. degree of Cl conversion (0-Al2O3 --->- at-Al2O3) during isothermal heating (1040°, 1060° and 

1080 °C). 
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fi'ig. 6. Bulk density and conversion degree (0-A'2O3 --->- at-Al,O3) in the originally bo€mite 
gel vs. temperature of isothermal heating over the range of 500 to 1080 °C under constant 8intering 

parameters of 1 hour at 1350 °C. 

CONCLUSION 

The sintering of boemite gel in compact state begins at about 920 °C when the 
material consists of the 0-Al203 phase. The sintering process involves conversion 
of 0-A}z03 to cx-Al203 . The increasing degree of conversion due to isothermal 
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heating over the range of 960-1080 °C will slow down or completely terminate 
the sintering process up to the temperature of 1350 °C. Under these conditions, 
the material is densified solely as a result of the sintering of 0-Ah03 • Up to 
the limit temperature investigated, 1350 °C, the rx-Al203 virtually failed to
sinter in the original boemite compact gel. The sintering is connected with a dis­
tinct increase in pore size (the radii increase from 5 to 200 nm) without exhibiting
any substantial change in volume.
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SPEKANIE BOHMITOVEHO GELU 

Ladislav Pach, Stefan Svetik, ,Jana Kozankova 

Chemickotechn-Ologicka fakulta, Slovenska vysoka skola technicka, Katedra chemickej technol6gie 
silikatov, Radlinskeho 9, 812 37 Bratislava 

Bohmitove gely pripravene sol-gel procesom sa studuju v suvislosti s ich praktickymi apli­
kaciami vo forine tenkych vrstiev [10], kerarnickych membran [11], br{1snych zfn [12], nosicov 
katalyzatorov [13, 14] a keramickych praskov [l.'i]. 

Praca je zamerana na sledovanie vplyvu konverzie 0-AI,O3 ---,. o-;-Al2O3 na spekanie pri 
strednych teplotach do 1350 °C. 

Bohmitovy sol (20 % hmot.) sa pripravoval peptizackou bohmitoveho praiiku zn. Condea 
(250 m2 g�1) kyselinou dusicnou pri teplote 50 °C za inten:dvneho miesania (obr. 1). 

Konverzia 0-Al2O3 ---,. o-;-Al2O3 a spekanie kompaktneho gelu (suseny 10 dni na vzduchu) 
sa sledovali priarno pomocou DTA pristroja (Netzsch 404) (obr. 2). Pouzivali sa t varove (valceky 
-0,2 cm3) a hmotnostne (0,3170 ± 0,0002 g) rovnak{, vzorky. Ako sa potvrdilo rtg-fazovou
analyzou, za podmienok merania, konverziu 0 ---,. o-;-Al2O3 je rnozne sledovat pomocou vysok
(rov. (1)) exotermickych DTA vychyliek krystalizacie o-;-Al,O3 (obr. 2, 3).

Spekanie kompaktneho gelu zacina pri teplote -920 °C a je bezprostredne sprev,1dzane kon­
verziou 0----;- o-;-Al2O3• Konverziou - narastanim podieln cX-AI,O3 vo vzorkach spekanie ma-
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terialu pri teplotach do 1350 °C sa spomafuje, az zoslabuje, ak je vzorka tvorena cistym 
oi:-Al,03 (obr. 5). 

Gely, V ktorych nastala uplna konverzia e -+ oi:-Al203 (obr. 5, 6) pro sledovanych teplotach 
do 1080 °C (izotermicke ohrevy), prakticky nemenia svoju objemovu hmotnost ani po naslednom 
spekani pri teplote 1350 °C (obr. 4). Pozorovatelna je vsak zmena mikrostruktury, zvacsenie 
p6rov z 5 na 200 nm (Hg porozimetria) a vznik vermikularnych krystalickych foriem a.Al,03 
(obr. 7, 8). 

Obr. 1. Zavislost doby gelacie bohmitoveho s6lu od jeho koncentracie c (hmot. % AIO(OH) a hmot. 
pomeru p = HN03 (63% hmot.)/AlO(OH), peptizacia pri 50 °0, disperzia mixovana. 

Obr. 2. DT A bohmitoveho gelu, izotermicky ohrev pri teplote 1040 °0 v trvani 3 h. 
Obr. 3. Exotermicke DT A vychylky krystalizacie oi:-Ah03 (konverzia 0-Ah03 -+ oi: - Ali03) po 

izotermickych ohrevoch pri teplote 1040 °0 v trvani 0, 1, 2 a 3 h. 
Obr. 4. Zavislost objemovej hmotnosti ev od teploty a casu izotermickeho ohrevu. 

1 - (krivky - a, b, c izotermicke ohrevy) a - 1040; b - 1060; c - 1080 °0 a spekanie 
1 h pri 1350 °0 v DT A pristroji. 
2 - (krivky - d, e,J len izotermicke ohrevy) d - 1040; e - 1060; f- 1080 °0. 

Obr. 5. Zavislost objemovej hmotnosti ev povodne bohmitoveho gelu po izotermickom ohreve a spekani 
(obr. 4) od konverzie oi: (0-Ali03 -+ oi:-Al203) pri izotermickych oh,·evoch (1040, 1060 
a 1080 °C). 

Obr. 6. Zavislost objemovej hmotnosti a konverzie (0-Al203 -+ oi:-AI,03) v povodne bohmitovom 
gele od teploty izotermickeho ohre·vu v rozmedzi 500-1080 °0 za konstantneho fezimu spekania 
lh pri 1350 °0. 

Obr. 7. Lomova plocha gelu pri izotermickom ohreve 13 h pri teplote 1040 °0. 
Obr. 8. Lomova plocha gelu po izotermickom ohreve 13 h pri teplote 1040 °0 a spekard 1 h pri teplote 

1350 °0. 

CIIEKAHHE fE.TIH BEMHTA 

,.arfieiJpa XU.lltUttecx:ou mexH0Jl,0eUU CUJ1,U1Wtn06 XUMUK0-mexH0J1,02UttecK0?0 rfia1.y.!lbtnema, 
CJ1,011a41.uii noJ1,u,nexHuttec1.uu UHcmumym, PaiJJl,UHcx:020 9, 812 37 BpamucJ1,aea 

B rrpeµ,.ilaraeMOM pa6oTe HCCJieµ,yIDTCH remr 6eMHTa COJI-re.rrb npou;en;OM B 3aBHCUMOCTH 
OT lfX rrpaRT11qerROro rrpnMeHeHHfl B BH).\e ITJieHOR f 10], RepaMI!'IeCRHX MeM6paH [11 ], a6pa-
3UBHbIX 3epeH [ 12], HOl'IlTeJieii RaTaJIH3aTopoB [ 13, 14] H RepaMH'IeCRHX rropOlliI{OB [ 15], 

Pa6oTa mmpaBileHa Ha HCCJie).\OBamre BJIHHHIIH ROHBepcnn 0-Al20, - oi:Al20, Ha crre­
lWHHe npn cpc;\HHX TCMncpaTypax iW 1350 °C. 

Co.rrb 6eMnTa (20 %, no Becy) rrpnroToBnJin nenTH3au;neii 6eMHTOBoro nopornRa Condca 
(250 M2r-1) a30THOM RHCJlOTOM npu TCMrrcpaTypc 50 °C (' HHTeHCHBHbIM rrepcMeIIIHBaHneM 
(pnc. 1). 

HoHBepcMH 0-Al20, -+ oi:-Al20, n crreRaHue ROMITaRTHOl'O !'CJifl (cyrncHHOro 10 cy­
TO){ Ha B03µ,yxe) ncc;re110Ba;rn rrpHMO c ITOMOILI;hID ,r:J;T A rrp116opa (N etzsch 404) (pm· .2). 
I1rrro.rrh30Bam1n, O/U1HaKoB1,rn oGpaau;hI no qiopMo (pomrnn -0,2 cM3) n no Becy (0,3170 +
+ 0,0002 r). KaR 6h!JIO ;w1m3aHO pn-<pa30Bb]M aHaJlH30M rrpu yc,IOBHlIX l13MepeHHll, KOH­
Bepenro e -+ oi:-Al203 MOJRHO l1('('.Jl8;_\0BaTh (' IIOMOIQbIO Bb!COT (ypaBHeHHe 1) 31{30Tep11-rn­
'leCRHX 11-:(T A OTRJIOHeH11ii Kpnl'Ta:1;nrnau;un oi:-Al20, (pllc. 2, 3). 

CneKaHne ROMIIHRTHOJ'O reJlH HHlUIHaeT('H rrp11 TeMnepaType -920 or, l1 HemJCpOi\CTBeHHO 
ronpoBomµ;aeT('H IWHBepnieii 0 -+ oi:-AI,O,. KonBopcneii - napal'TaH11eM ;\OJIH oi:-Al20, 
B o6pa3I\ax - cnomrnue MaTepua.;rn upu TeMnepaTypax ;:i:o '1350 °C :iaMe;vrneTcll, 11 uwoeeT, 
1{01',[\H o6pa3eI� ('O('TOl1T 113 'lHl'TOnl oi:-A·1 20, (pnc. 5). 

rem,, B ROTop1,rx Hal'Tyrrn,;m 110:rnnn 1WHBepl'lrn 0 -+ oi:-Al20, (pnc. 5, 6) upn urc:1e­
;i,yel\u,1x TOMrropaTypax ;10 !080 °C (uaOTeJlMll'IeCKHe Hai-peBhI), npaHTH'!O('T,H HO H3M0HfHOT
('BOM oG'heMH1.1ii Bee HU B pe3y,;n,TaTO rroc:rn;1y10n�crn CIIC!WHHH npu TOM!Iepa'rype 1:150 °C 
(pm:. 4), 0;\HHh:0 m16,;r1011aen·rr H3MCHCHHO MlmponpyKTypr,I, YB0Jlll'JCHl1C rrop (' 5 AO 200 HM 
(Hg rropo;\OHIIMOTjlHH) 11 oGpa:lOBill!JJO BCpMimy,rnpHLIX Hplll'Ta,;1:rwrcnmx qiopM oi:-Al203 

(pnr. 7, 8). 

Puc. 1. 8a11uc1owc1111, 11pe.1te11u iPJteu6pado6aHU.'I, 6e.w11nweo20 ao.!lH, o,n ezo 1i01r4e1-tmpaipw 
c (% no uery AlO(OH)) u ee1·oeozo omHoUteHUR p = HN03 (fJ3 % no 11Pcy) / AIO(OH), 
11en11111aa1111.<i 11pu mr.1111epamype i50 °C, iJul'!1epc11:i nepe.1reuw,m.1arb. 
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L. Pech, S. Svetik, J. Kozankova:

Puc. :!. j(TA 6e.M.umo11020 ?e.ui, uaomep.M.u1<ech·llfr H0?pe,: npu me.tt.nepamype 1040 °C, c eb1-
8ep.J1rnoil 3 ,;,aca.

Pill'. 3. ,'Jr;aomep.Mu,;,ecr;ue j(TA 0lllliJWHeHu11, Hpucnia1wuaa1fUU o,:-Al203 (HoHeepcuR 0-Al203 

->- o,:-Al,O,) nocJle u.1omPp.uu,;,err;ux Ha?peeoe 11p11 mP.ttnPpamype 1040 °C c Bbi8ep.Jl/'­
h'Oil 0, 1, :! u 3 ,;,aca.

P11c. 3. 8naomep.MU1<Pl'h'lie j(TA om/i11.0HeHu11, ,;pucma.iJtuaal/uu o,:-Al,03 (1.oHeepruR 0-Al203 

->- o,:-Al,03) nocJle uaomep.tt11,;PC1.ux na?peeue npu me.unepamype 1040 °C 1· //b!8ep.Jl/'­
x:oii 0, 1, :! u 3 ,;,aca.

Puc . .J. 3aeucu.M.ocmb 06'be,,1uw20 eeca ev om me/,tnepamypbt u upe.11euu u.wmep.Atu,;,eci.oeo Ha·
2peea: 1 - (i.puebie - a, b, c uaomep.uu,;,ec1.ue Ha2pecoi) a - 1040 °C: b - 1060 °C
c - 1080 °C u cnei.aHue I ,;,ac npu 1350 °C 11 /{TA 11pu6ope, :! - (i.puebie d, e, f
11WJlbK0 11ao,nep,tt.U'1eC1.Ue llllJJJe!lbl) d - 1040 °C; e - 1060 °C; f - 1080 °C.

Puc. 5 3aeucu.Moc111u 06'be.uno20 eeca ev 11 ucxo8Ho.M 6r.11wno110.11. ,"e.ie noc,ie uaomep,1tu11cci.020
na2prna u c11e1,afWR (prl!'. 4) am 1.on11epcuu o,: (O-Al,03 ->- o,:-Al203) npu uaomep.Mu-
11ec1.ux 1ta2peeax (1040, 1060 u 1080 °C). 

Puc. 6. 3aaucu.Mocrnb o6'be.MHOJO 11ec11 u ,w,wepcuu (0-Al203 --+ o,:-Al203) e ucxo8Ho.M 6e.Mu· 
mo110.11 ?PJle orn rne.uneparnypbL uaornepMu11ernnio Hacpeea 11 npe8e,iax orn 500 80 
1080 °C npu 11nrr11011,nno.u peJfCU.M1, cne1.a.Hu:i I ,;,ac npu meMnepamype 1350 °C. 

Puc. 7. lloeepxnoc,nb ua,w.tta 2e,iR npu uaumepMu11ec1.oM 11u.,pe11e 13 ,;,acoe 11pu 111e.1t11epamype 
1040 °c.

Puc. 8. Iloeepx11ocmb UilJl0.Ma 2e11.11, npu uaomepMu1<ech'o.tt na<'J>eee 13 11arne npu me.Atnepamyp 
1040 °C ll cner;.a.Huu 1 11ac npu m1'M1teparnype 1350 °C. 

CRYSTALS. GROWTH, PROPERTIE S AND APPLIC ATIONS (Krystaly. Raste 
vlastnosti a pouzitie). Editor: H. C. Freyhardt. Vol. 11 Superhard Materials, Convection, and 
Optical Devices (Velmi tvrde materialy, prudenie a opticke zariadenia). 196 str. 22 tab., 119 obr., 
Springer-Verlag Berlin Heidelberg 1988, cena 168 DM,-. 

Kniha obsahuje tri samostatne kapitoly, z ktorych prva (73 stran) je venovana problematike 
syntezy diamantu a kubickeho nitridu boru ucinkom razovej vlny. Pozornost je propri fyzike 
razovej vlny a jej generovania venovana najmii fazovym premenam grafitu a hexagonalneho 
nitridu boru pri ucinkoch razovej vlny. ktorych znalost umoznuje optimalizaciu experimenta.lnych 
podmienok v smere zvysenia velkosti rozmerov produktov a ich vytazkov. 

Druha. kapitola (38 stran) pojednava o termokapilarnom prudeni v taveninach a jeho vplyvu 
na podmienky rastu monokrystalov. Vplyv prudenia vyvolaneho gradientom povrchoveho na­
patia sa prejavuje najmii v malych objemoch taveniny (napl'. pri pestovani tvarovanych mono­
krystalov - Si pa.sky), v blizkosti volnych povrchov vefkeho objemu taveniny alebo pri pestovani 
monokrystalov v beztiafovom stave. 

Posledna kapitola (80 stran) sa zaobera elektrooptickymi vlastnostami krystalov. V uvodnej 
casti sa diskutuju fyzika.lne aspekty urcujuce vefkost elektrooptickych efektov a experimentalne 
metody ich merania. Latkovo su zahrnute skupiny krystalov ABO3 (perovskity), tetragonalne 
bronzy (AxB

y
CzR10030), ionove krystaly obsahujuce molekularne skupiny (KH,PO.-KDP) 

a polovodice (Si, Ge, AB zluceniny). Hlavna pozornost je zamerana na rozne typy elektrooptic­
kych modulatorov a na nove poznatky z oblasti ich pripravy. Zaverom sa vysvetfuju javy elektro­
opt,ickej bistability, elektroabsorpcie a fotorefraktivneho efektu ako zakladu holografickej pamati. 

Uz z podtitulu knihy je zrejma specificnost jednotlivych kapitol, ktore napriek tomu, ze su 
pisane zrozumitelnou formou i pre citatefa z menej prifahlych oblasti, najdu uplatnenie predo­
vsetkym v okruhu specialistov a to nielen vlastnym textom ale aj prostrednictvom literarnych 
odkazov (v 1. kapitole 242, v 2. 162 a v 3. 238). Kniha je vhodna ako zdroj sustredenych infor­
macii aj pre tych, ktorl sa rozhodli aktivne vstupit do niektorej z uvedenych oblasti. 

Panek 
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