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The sintering of the compact gel prepared by peptization of boemite
begins at 920°C and involves conversion of 0-Al;0; to «a-Al;O;. The
bulk density of gels sintered at temperatures up to 1350 °C decreases linearly
with the degree of the 6-Al,0; to o-Al,O; conversion. The arising o-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 [1, 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 compounds, 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 its 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. AI(OR);, Y(OR); [6].

The boemite sol is mostly prepared 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 [11], grinding grains [12], catalyst carriers
[13, 14] and ceramic powders [15].
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As the boemite gel consists of primary particles about 10 nm in size [9], it could
be expected to sinter extensively at temperatures as low as 1100—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
Al,O; (Y > 3 — 0 — «) [16]). The presentstudy is aimed at investigating the effect
of 6-Al,0; — «-Al,03 conversion on sintering at medium temperatures of up to
1350 °C.

EXPERIMENTAL
Preparation of the boemite gel

Use was made of powdered boemite (Condea-FRG) with a specific surface area
of about 250 m? g-! and aggregate (cluster) sizes of less than 60 pm. The clusters
comprise primary particles about 10 nm in size. Boemite of such properties is
known [5] to peptize in an acidic medium (HNO;, HCI, CH;COOH, pH = 2 to 3),
producing hydrosol. Its stability 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 = HNO; : AIO(OH) (Fig. 1). The stability of the sol decreases with the
increasing ratio. The sol prepared contains approximately 2 wt. 9 of non-peptized
particles which are separated from the system by centrifugation.
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Fig. 1. Time of gelation of the boemite sol vs. its concentration ¢ (wt. %, AlIO(OH)) and weight ratio
p = HNO; (63 wt. %)/AlO(OH), peptization at 50 °C, agitated disperison.
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With respect to the goals of this study and the times allowed for handling, sols
containing 20 wt. 9 AIO(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 ¢m 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 9.
Still longer drying of the gel leads to losses in weight without any shrinkage [17].

The sintering of boemite gel

The compact boemite gel was sintered for 1 hour at 1350 °C following previous
isothermal heating in the temperature range of 0-Al,O, to «-AlO3; conversion.
As the study was aimed at studying the transformation proper, longer times of
sintering were not needed. In agreement with the literature [16, 18], X-ray phase
analysis proved that in the given system, «-AlOj; is formed from 0-Al.O;.

The gel was sintered directly in the DT A apparatus (Netzsch 404) which allowed
both the sintering and conversion to be quantified on the same specimens. The
principle of the method for determining «-Al,O; 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 o-Al;Oz 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
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Fig. 2. DT A of boemite gel, isothermal heating at 1040 °C for 3 hours.

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

As the isothermal heating temperature (e.g. 1060 °C, 1080 °C) is close to the
onset of the exothermal peak (1100 °C), the temperature is rapidly reduced down
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to 1000 °C and from that level the DTA is restarted at a rate of 20 C per minute.
The increased heating rate allows the crystallization of «-Al,0; 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 °C,
the DTA is started at a rate of 20 °C 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 temperatures were 1040°, 1060° and 1080 °C. At tempe-
ratures above 1080 °C, the conversion is too rapid and below 1040 °C 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 cm?® and
m = 0.3700 4 0.0002 g), similar DTA curves as regards shape and position of
peaks were obtained at a constant peak temperature of 1195 4 5 °C; the peaks
differed in their height only (Fig. 3). The conversion degree was determined by
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Fig. 3. Exothermal DTA peaks due to crystallization of a-Al,O; (conversion of 6-ALO; to
a-Al;05) 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 — «-Al,0; during isothermal
heating according the simple equation:

ho — h
@ ==, (1)

where ko is the height of the exothermal peak due to crystallization of a-AlO;
(0 - «-Al,O3 conversion) without isothermal heating, and k; is the height of
the peak during the ¢-th isothermal heating. _

The density of the specimens was determined after conclusion of the complete
DTA and sintering for 1 hour at 1350 °C, 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 °C, the bulk density
of boemite gel increases in terms of time (Fig. 4) to an approximately equal value
of 2.2x103 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 °C. The highest
bulk density of 2.95 X 103kg m~3 (759, 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 °C, 5 hrs. — 1060 °C
and 13 hrs — 1040 °C) did not virtually change their bulk density, not even
after subsequent sintering at 1350 °C. The bulk densities of these specimens
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Fig. 4. Bullk density oy vs. temperature and time of isethermal heating,
1 — (curves a, b, ¢ — isothermal heating) a — 1040 °C; b — 1060 °C; ¢ — 1080 °C and sintering
for 1 heur at 1350 °C in the DT A apparatus.
2 — (curves d, e, f, isethermal 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 9, of pores by volume. Accord-
ing to mercury porometry (Carlo Erba, type 1520) all the pores have radii smaller
shan 5 nm. In contrast to this, the specimens sintered subsequently at 1350 °C
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 specimens (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 «-Al,O; or conversion of 0-AlL,O; to «-Al,0; takes place
during isothermal heating. The degree of the conversion increases with tempera-
ture and the time of holding (Table I).

Table T

Crystallization of a-AlL;O; (conversion — («) of 0-Al;O;5 — a-Al;03) in boemite compact
gel vs. temperature and time of isothermal heating

1040 °C 1060 °C | 1080 °C
z/h () z/h () 1 7/min [‘ ()
| |

0.25 0.02 0,25 0.08 ! 5 0.12
0.5 0.07 i 0.5 0.22 ‘ 15 0.26
1.0 0.17 [ 1.0 0.44 ‘ 30 0.55
3.0 0.56 ! 1.5 0.57 60 ; 0.82
4.5 0.71 i 2.0 0.75 120 f 0.98
7.0 0.84 ; 3.0 0.89

13.0 0.96 ‘ 5.0 i 0.97

- |

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 a-Al,0;
in the specimens, being completely terminated as soon as the specimen contains
o-Al,O; alone.

According to the results described, boemite gel should sinter extensively at
temperatures below about 1100 °C only if the crystallization of «-Al;0; 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-Al,O; is directly associated with its con-
version to a-Al,0;.

198 silikaty é. 3, 1989



The Sintering of Boemite Gel

[} [ [} [} 1 [] 1] [ 1
30 -
™ -
'
o
m~¥ -
S
N i
o3 J
25 -
1080°C i
- & 1060°C
L o 1040°C Y
20} -
1 i ) I | i 1 1 i 1
0 a5 x 10

Fig. 5. Bulk density gy of originally boemite gel after isothermal heating and sintering (Fig. 4)
vs. degree of « conversion (0-AL,0; > a-Al;03) during isothermal heating (1040°, 1060° and
1080 °C).
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Fig. 6. Bulk density and conversion degree (0-Al;0; — o-ALO;) in the originally boemite
gel vs. temperature of isothermal heating over the range of 500 to 1080 °C under constant sintering
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-Al,0; phase. The sintering process involves conversion
of 0-ALO; to «-Al;0;. 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-Al,0;. Up to
the limit temperature investigated, 1350 °C, the «-Al,O; virtually failed to
sinter in the original boemite compact gel. The sinteringis 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

Chemickotechnologickd fakulta, Slovenskd vysokd é&kola technickd, Katedra chemickej technolégie
stlikdtov, Radlinského 9, 812 37 Bratislava

Bohmitové gély pripravené sol-gél procesom sa studuji v suvislosti s ich praktickymi apli-
kéaciami vo forme tenkych vrstiev {10], keramickych membran [11], brasnych zfn [12], nosiéov
katalyzatorov [13, 14] a keramickych praskov [13].

Praca je zamerana na sledovanie vplyvu konverzie 0-Al,O; — «-Al,O; na spekanie pri
strednych teplotach do 1350 °C.

Bohmitovy sol (209 hmot.) sa pripravoval peptizackou bohmitového prasku zn. Condea
(250 m2 g-1) kyselinou dusi¢nou pri teplote 50 °C za intenzivneho mie3ania (obr. 1).

Konverzia 0-Al;0; — «-Al;O; a spekanie kompaktného gélu (suseny 10 dni na vzduchu)
sa sledovali priamo pomocou DTA pristroja (Netzsch 404) (obr. 2). PouZivali sa t varove (valéeky
~0,2 cm?) a hmotnostne (0,3170 + 0,0002 g) rovnaké vzorky. Ako sa potvrdilo rtg-fazovou
analyzou, za podmienok merania, konverziu § -+ «-Al;O; je mozné sledovaf poniocou vysok
(rov. (1)) exotermickych DTA vychyliek kryatalizacie «-Al,O; (obr. 2, 3).

Spekanie kompaktného gélu zagina priteplote ~920 °C a je bezprostredne spreviadzané kon-
verziou O — a-Al203. Konverziou — narastanim podielu «-A1;03 vo vzorkach spekanie ma-
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teridlu pri teplotach do 1350 °C sa spomaluje, aZ zoslabuje, ak je vzorka tvorena &istym
a-Al;Os3 (obr. 5).

Gély, v ktorych nastala uplné konverzia 6 — a-ALO; (obr. 5, 6) pro sledovanych teplotédch
do 1080 °C (izotermické ohrevy), prakticky nemenia svoju objemovi hmotnost ani po néslednom
spekani pri teplote 1350 °C (obr. 4). PozorovateIna je v8ak zmena mikrostruktury, zviéienie
pérov z 5 na 200 nm (Hg porozimetria) a vznik vermikuldrnych krystalickych foriem «.AlLO;
(obr. 7, 8).

Obr. 1. Zdvislost doby geldcie bohmatového sélu od jeho koncentrdcie ¢ (hmot. % AlO(OH) a hmot.
pomeru p = HNO; (63 %, hmot.)|AlIO(OH), peptizdcia pri 50 °C, disperzia mizovand.

Obr. 2. DT A bohmitového gélu, izotermacky ohrev pri teplote 1040 °C v trvani 3 h.

Obr. 3. Bxotermické DTA vychylky krystalizdcie a-AL,Os (konverzia 0-AL,O; — o — Al:03) po
1zotermickych ohrevoch pri teplote 1040 °C v trvani 0, 1, 2 a 3 h.

Obr. 4. Zdvislost objemovej hmotnosti gy od teploty a éasu izotermického ohrevu.

1 — (krivky — a, b, c izotermické ohrevy) a — 1040; b — 1060; ¢ — 1080 °C a spekanie
1h pre 1350 °C v DTA pristroji.
2 — (krivky — d, e, f len izotermické ohrevy) d — 1040; e — 1060, f — 1080 °C.

Obr. 5. Zavislost objemovej hmotnosti py pévodne bhmitového gélu po izotermickom ohreve a spekani
(obr. 4) od konverzie o (0-Al;0; — «-Al,O;) pri dzotermickych ohrevoch (1040, 1060
a 1080 °C).

Obr. 6. Zdvislost )objemovej hmotnosti a konverzie (0-Al,O; — a-Al,O3) v pbvodne béhmitovom
géle od teploty tzotermického ohrevu v rozmedzi 500—1080 °C za konstantného fefvmu spekania
1h pri 1350 °C.

Obr. 7. Lomovd ploche gélu pri izotermickom ohreve 13 h pri teplote 1040 °C.

Obr. 8. Lomovd plocha gélu po izotermickom ohreve 13 h pri teplote 1040 °C a spekani 1 h pri teplote
1350 °C.

R CIIERAHUWE TEJA BEMUTA
Japucaas Iax, Hltedan Ceernk, flma HosamkoBa

ragedpa TuMUNECKOl METHOA0ZUL CULUKAMOE TUMUKO-METHOR02ULECK020 aKyabmema,
Cuosayruii noaumexnuveckuli uncmumym, Padaunckoze 9, 812 37 Bpamucaasa

B npejtaraemoii pabote uccireiyiores rean 6eMuTa CoJI-reds IPoleccOM B 3aBUCHMOCTH
OT MX NMPAKTMYECKOr0 MpHUMeHeHus B Buje IuieHoK [10], kepamnueckux membpan [11], abpa-
3uBHHIX 3epeH [12], HocHredseit kataimaaTopoB [13, 14] n kepamuueckux mopomkoB [15].

PaGora HampaBjieHa Ha HccllejjoBaHMe BINAHHA KoHBepcnu 0-Al.O3 — aAl:Os Ha cne-
KaHue IpU cpe;lHUX Temmnepatypax go 1350 °C.

Coap Gemuta (20 %, 10 Becy) HpHUIOTOBHIIM HenTusalueir GemutoBoro nopoimrka Condea
(250 M2r-1) a3oTHOIi KHciI0TOH npu Temmepatype 50 °C ¢ MHTEHCMBHHIM IepemellnBaHHEM
(puc. 1).

HouBepcusa 6-Al,0; — «-Al,O3 M cmexkaHne KOMOAKTHOro reiia (cymennoro 10 cy-
TOK Ha BO3jyXe) HccieioBasii mpsamo c¢ nomoieio JTA npubGopa (Netzsch 404) (puc.2).
Hicnoms30Baiuch OjtMHAKOBLIe 00pasisl 110 fopme (poankn ~0,2 cm3) u 1o Becy (0,3170 +
+ 0,0002 r). Hak Obu1o j10Ka3aHO pTr-()a30BbIM aHAJIM30M NMPH YCIOBUAX M3MEPEHHUS, KOH-
Bepeuo 0 — a-Al,O; MOMKHO ucJIe{0BaTh ¢ HOMOINLI BLICOT (ypaBHeHHe 1) 3K30TepMu-
deckux J[TA orwioHeHuii kpucrasusanun o-Al2Os (puc. 2, 3).

CriexaHHe KOMITAKTHOI'O resIst HAUMHARTC st Iph TeMmiiepatype ~920 °C n Hemoc pejlcTBEHHO
CONPOBOMK/IAeTCsL KOHBepeuei 6 — «-Al,0;. HouBepcueir — HnHapacrannem jloim a-AlO3
B obpasnax — CICKAHKe MaTepui.Ta iipH TeMiepatypax 70 1350 °C same;pusiercs, 1 casdeer,
korfa obpaser coctout U3 yneroro a-Af,0; (puc. ).

T'em1, B koTOpLIX HacTyIMila 150JHas KoHBepeinst 0 — a-Al,Os (pme. 5, 6) upn ucee-
ayeMmniX Temmepartypax ;1o 1080 °C (u3oTepMiveckie Hal'peBhl), IPaKTHUYCCKH HC M3MEHSIOT
¢BOHi O0BeMHLIII Bec HM B pedy./hbTaTe MOCITISVIONIEIo CIICKAHMA Nph Temieparype 1350 °C
(prie. 4). OjHAKO HaDIIIOACTC 1 UBMCHEHHC MMKPOCTPYKTYPHI, YBeimueHue mop ¢ O 40 200 M
(Hg mopo;io3iMerpust) n o0pasoBaHie BEPMUKYIISIPHLX KpHcTasinveckunX ¢opm  o-Al20Os;
(pume. 7, 8).

Puc. 1. Bacucumocnvo spesentt 2eaeo0pazocanlits 0eMUMO6020 3048 OM €20 KOHYEHM Payuu
¢ (% no cecy AIO(OH)) u secocoen omrnowernus p = HNO3 (63 % no cecy) | AIO(OH),
nenmuzayus npu memnepamype 50 °C, ducnepcus nepeiewtusaracs.
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Puc. 2. ITA 6emumosoeo 2easn, usomepmuveckiic nazpec npu mestncpamype 1040 °C, ¢ evi-
depxcrolt 3 waca.

Pue. 3. Irxsomepmuveckue JTA omraonenus kpucmasausayuu a-Al20s (voneepcus 6-Aly0);
— o-Al;03) nocae uzomepmuneckux naepesos npu memnepamype 1040 °C ¢ svidepuc-
xote 0, 1, 2 u 3 waca.

Puc. 3. Sxsomepmuvecue JTA omraonenus kpucmarausayuu «-Al;03 (voneepcus 6-Al20;
— «-Al20;3) nocae usomepmuvecsux naepesos npu memnepamype 1040 °C ¢ avideponc-
koti 0, 1, 2 u 3 waca.

Puc. 4. Bagucumocmv 06vemrno20 6eca gy om mesneparnypbt U ¢pesmeHu UI0MePMUNECKEO20 HA-

epesa; 1 — (kpusvie — a, b, ¢ usomepmuueckue nazpecn) a — 1040 °C: b — 1060 °C

¢ — 1080 °C u cnekanue [ wac npu 1350 °C ¢ [ATA npubope, 2 — (kpuswie d, e, f

moabko uzomepmuveckue nazpesvt) d — 1040 °C: e — 1060 °C; f — 1080 °C.

3asucumocmuv 06bEMHO0 6eCa Qv 6 UCTOOHOM BOMUMOBOM 26ae NOCAE UIOMEDMULECKO20
naepeca w cnenanus (puc. 4) om sonsepcuu o (0-Al203 - a-Al:03) npu usomepmu-
weckux Haepesax (1040, 1060 u 1080 °C).

Puc. 6. 3asucumocmv o06vemnoco seca u konsepcuu (0-Al203 > a-Al203) 6 ucrodrnom 6emu-
MoGOM 2eae 0m Mmesmnepamypsl Usomepmuneckoco Hazpeea ¢ npedeaar om 500 do
1080 °C npu nocmosnnom pexcume cnesarus 1 wac npu memnepamype 1350 °C.

Puc. 7. Hogeprrocms usaoma 2eas npu usomepmuveckom Huzpece 13 wacos npu mesnepamype
1040 °C.

Puc. 8. Iloseprrocme usnoma zeasn npu uzomepmuseckom naepege 13 wacoe npu memnepamyp
1040 °C u cneranuu 1 wac npu memnepamype 1350 °C.

Puc.

O

CRYSTALS. GROWTH, PROPERTIES AND APPLICATIONS (Krystaly. Raste
vlastnosti a poutzitie). Editor: H. C. Freyhardt. Vol. 11 Superhard Materials, Convection, and
Optical Devices (Velmitvrdé materialy, pradenie a optické zariadenia). 196 str. 22 tab., 119 obr.,
Springer- Verlag Berlin Heidelberg 1988, cena 168 DM,—.

Kniha obsahuje tri samostatné kapitoly, z ktorych prva (73 stran) je venované problematike
syntézy diamantu a kubického nitridu béru uéinkom razovej viny. Pozornost je propri fyzike
razovej viny a jej generovania venovana najméi fazovym premenam grafitu a hexagonalneho
nitridu béru pri uéinkoch razovej viny. ktorych znalost umoziiuje optimalizaciu experimentélnych
podmienok v smere zvysSenia velkosti rozmerov produktov a ich vytazkov.

Druhé kapitola (38 stran) pojednava o termokapilarnom pradeni v taveninach a jeho vplyvu
na podmienky rastu monokrystalov. Vplyv pradenia vyvolaného gradientom povrchového na-
piitia sa prejavuje najmi v malych objemoch taveniny (napf. pri pestovani tvarovanych mono-
krystalov — Si pasky), v blizkosti voInych povrchov velkého objemu taveniny alebo pri pestovani
monokrystalov v beztiazovom stave.

Posledna kapitola (80 stran) sa zaobera elektrooptickymi vlastnostami krystalov. V Gvodne;j
éasti sa diskutujua fyzikalne aspekty uréujuce velkost elektrooptickych efektova experimentéalne
metddy ich merania. Latkovo su zahrnuté skupiny krystalov ABO; (perovskity), tetragonalne
bronzy (AxByC;R10030), idnové krystaly obsahujuce molekularne skupiny (KH,PO,—KDP)
a polovodige (Si, Ge, AB zluéeniny). Hlavna pozornost je zamerand na rdézne typy elektrooptic-
kych modulédtorov a na nové poznatky z oblasti ich pripravy. Zaverom sa vysvetluju javy elektro-
optickej bistability, elektroabsorpcie a fotorefraktivneho efektu ako zdkladu holografickej pamiiti.

Uz z podtitulu knihy je zrejma Specifinost jednotlivych kapitol, ktoré napriek tomu, Ze su
pisané zrozumiteInou formou i pre &itatela z menej prilahlych oblasti, najdu uplatnenie predo-
véetkym v okruhu 3pecialistov 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-
mécii aj pre tych, ktori sa rozhodli aktivne vstupit do niektorej z uvedenych oblasti.

Pdének
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L. Pech, S. Svetik, J. Kozinkovd:

Fig. 8. Fracture surface of gel after isothermal heating for 13 hours at 1040 °C and sintering for
1 hour at 1350 °C.
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