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T'he formation of magnesium hydrosilicates was studied on samples
prepared from MgO and stlicagel in aqueous suspension MgO : SiO; =
= 2:1to 1:2)atroom temperature and under hydrothermal conditions.
At 20 °C all MgO reacts within 60 days when the starting ratio does not
exceed 3/2. The initially arising globular formations of Mg(OH), react
in the presence of water with silicagel at the points of contact. The
magnesium hydrosilicate forms pseudomorphoses after Mg(OH),. Accord-
ing to the results of X-ray analysis and thermic analysis the material
resembles the natural mineral deweylite, is imperfectly crystallized and
its character does not change even after seven years of reacting. When the
initial miztures are treated in the autoclave the nature of the reaction
products depends on the vatio of the starting components. Whereas at
an MgO : SiO; ratio of 3 : 2 the reaction yields a magnesium hydrosilicate
stmilar to clinochrysotile, a ratio of 1: 1 produces a substance similar
to deweylite. The presence of a small amount of talc is also possible.

INTRODUCTION

Although the system MgO—=Si0,—H,0 does not represent such asignificant
region of binding hydrosilicates as is the case of the system CaO—SiO,—H 0,
has been studied by a number of authors for both theoretical and practical
easous [1]—([5].
However, the individual studies have produced various concepts of the
ature and composition of the magnesium hydrosilicate phase (M—S—H).
More recent studies agree that the phase is similar to the mineral deweylite
arlier called gymnite) [5]. The formation of tale was also established [2].
The present study is a contribution to the existing knowledge of the
actions between MgO and SiO; in aqueous medium under various temperature
nditions.

EXPERIMENTAL

The experimental work was in principle concerned with the following two
main subjects:

— studying the formation of magnesium hydrosilicate at room temperature
by long-term processes,

— studying the effect of hydrothcrmal reactions on the formation of
magnesium hydrosilicates (M—S—H).

Preparation of samples

The following initial materials were employed in the preparation of the
samples:
— caustic MgO, AR-grade,
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— silicagel ground to a grain size of up to 63 pm and purified in HCL
It contained 87.8 9, SiO,, the ignition loss was 12.2 9.
The initial material were mixed in the following molar ratios:

Sample A B C D E F G
MgO : SiO; 2:1 3:2 1:1 3:4 2:3 1:2 -
Notice o chrysotile — talc sepiolite — MgO

i only

The ratio of water to mixtures A to E was 3 : 1 by weight, for mixture F
it was 2.5 : 1, not counting the water necessary for hydration of MgO.

The samples in the form of suspensions were kept in sealed vessels in the
laboratory at a mean temperature of 22 °C, or they were subjected to
hydrothermal treatment.

Reactions between MgO and SiO;

in aqueous medium at room temperature
Fra=

" After the required time of standing the samples were subjected to X-ray
and thermal analyses, and also examined under an electron microscope. The
total time of standing was up to 7 years; the results have already been
published [5].

The course of the reactions between MgO and silicagel in aqueous medium
can be followed on thermograms (Fig. 1). Apart from the endothermic reaction
at 140 °C, which takes place in all the samples and pertains to adsorbed
water, therc is another endothermic reaction with its peak at 430 °C which
corresponds to dehydration of Mg(OH),. This is the case of sample C (1 : 1)
after 5 days of standing (thermogram 1). This means that the reaction
producing M—S—H has not yet taken place.

Another comparatively shallow endothermic reaction between 500 and
600 °C represents liberation of the hydroxyl water from the crystal lattice
of magnesium hydrosilicate. This effect was established in sample C (1 :1)
after 60 days of standing (thermogram 2) which indicates that the reaction
yielding magnesium hydrosilicate has already occurred, as also borne out by
the diffractogram. The reaction was becoming fainter and shifted towards
higher temperatures proportionally to the decreasing MgO content.

The thermograms of all the samples exhibit an exothermic reaction within
the temperature range of 820 to 850 °C; with some samples there appeared still
another exothermic peak between 780 °C and 800 °C, and on thermogram 1
there was also a trace of a third exothermic peak at 760 °C (sample C 1 :1
after 5 days of standing).

The exothermic reaction at 820 to 850 °C always involves a more extensive
thermal effect than the exothermic reactions at the lower temperatures. This
is the case of sample C(1 : 1) after 60 days and also after 7 days (thermogram 3).
In the other case the first exothermic peak is higher after 7 years than after
60 days. This indicates that the solid phase reaction between MgO and SiO,
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depends on the formation of hydrosilicate and on the amount of MgO. When
the MgO : SiO, ratio is 2 : 3 and 1 : 2 (thermogram 5) the first exothermic
reaction disappears.

The thermograms further show that at a starting MgO : SiO, ratio of 2 : 1,
after 7 years there still remains some uncombined Mg(OH), besides the

WV

/m
B
\
/
{
-
1

/’m

=

)

/

N\
\

5 - —
'\\/ N
1 2 3 4 5 6 7 8 9 10.100
t[°c]
1. Thermograms of samples analyzed after various periods of time at room temperature;

— zample C (1 : 1) after 5 days, 2 — sample C after 60 days, 3 — sample C after 7 years
4 — sample A (2 : 1) after 7 years 5 — sample E (2 : 3) after 7 years.

b ilicate (thermogram 4, sample A). At the lower ratios of 1 : 1 and 3 : 2

2.1 the MgO has combined.
reaction between MgO and SiO; in an aqueous medium can be said
roceed relatively quickly. At a 1:1 ratio all MgO reacts with SiO; within

&0 days.

X-ray analysis reveals the closer characteristics of the reaction products.
The diffractograms in Fig. 2 shown that the magnesium hydrosilicate is
m=perfectly crystallized and produces only a small number of relatively broad
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Fig. 2. Diffractograms of samples A (2 :1) B (3:2) C (I1:1) and I' (1:2) after 7 years

of reacting (MH = Mg(OH),, the other lines belong to deweylite).

The diffractogram of sample A (2:1) differs from the others by the
presence of sharp interferences belonging to uncombined Mg(OH),. All the
samples exhibit only wide diffusion lines indicating minute dimensions of the
grains and poor crystallization of the arising magnesium hydrosilicate.

Table I

Diffraction lines of magnesium hydrosilicates formed at room temperature

by Mg(OH),
3.86 }
3515 VW

2.55
m.s.

2.42
} m.s.

1.569
1.545
} VV.W.

1.34
1.30

26

A(2:1) B (3:2)
dni I dnpa I
9.30 w. 9.80 w.
6.80 vv.w. 7.20 vv.w.
overlapped

4.45 } V..
4.26

3.73 ]
3.53 } v
2.55

} m.s.
2.49
1.560
1543 m.s.

not determined 1.320 w.

¢ Natural
SALERY F1:2) deweylite
dnpar 1 dnrt T dn T
9.80 v.w 9.4 v.w.
7.24 vv.w. 7.46 m.
4.43 4.22 4.55 v.w.
48§ YV
3.61 s Ve 3.66 m.
3.27 ’ 3.36
2.58 } ' 2.605 2.597 w.
m.s m.s. 2.500 m.
2.54 | 2.520 [ 2.450 m.
1.558 } — 1.555 - 1.533 s.
1.543 o 1.5634 :
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The diffraction lines are listed in Table I. The courses of the lines show
that with decreasing MgO concentration the intensity of the lines increases
and some of them disappear, such as dy; = 3.51 A,

Scanning electronograms of the samples showed spherical clustered forma-
tions, as well as larger uneven fragments of silicagel. The proportions of these
formations depend on the composition of the initial mixture. The spherical
formations can be not only Mg(OH), (see Fig. 3) but also the crystalically
undeveloped magnesium hydrosilicate phase. The picture shows spherical
formations which have arisen by hydration of pure caustically fired magnesite.

Sample B (3 :2) contains spherical formations of the same tpye. Since
no unreacted Mg(OH), has been determined diffractometrically in this sample,
these formations must be the magnesium hydrosilicate phase (Fig. 4).

In the case of sample C (1 : 1) there are silicagel fragments on the surface
of which arise the hydrosilicate reaction products (Fig. 5). Numerous silicagel
fragments appear in sample D (3:4) and E (2:3), (Figs. 6 and 7). The
starting components have reacted until complete spending of the available
Mg(OH),. The diffractogram also revealed smaller amounts of magnesium
hydrosilicate in these samples.

At large magnifications one can well observe on sample E (2:3) how
Mg(OH), reacts with SiO,. The spherical reaction products are partially
immersed in the silicagel fragments. Mg(OH), reacted with silicagel at the
points of contact, i.e. topochemically (Fig. 8).

The nature of the magnesium hydrosilicate obtained was compared on the
basis of literary data. Comparisons of diffractograms and thermograms of
natural magnesium hydrosilicates and of the data by Majumdar and Rehsi [5]
have shown that the reaction products formed at room temperature by
long-term processes resemble most the mineral deweylite (gymnite) with
a MgO : SiO; ratio close to 1.25 (5 : 4), i.e. between the ratios 3 :2 and 1 : 1.
A micrograph of natural deweylite is shown for the sake of comparison (I'ig. 9).

Since even long-term reactions produced imperfectly crystallized substances,
the mixtures of the same compositions were autoclaved in the second stage of
the study.

The reactions between MgO and SiO.
under hydrothermal conditions

Samples A to I' were autoclaved at 220 °C for a period of 7 days. After
Irying for 2 hours at 60 °C the samples were analyzed.

The thermograms of some samples are shown in Fig. 10. They do not show
any substantial differences. Only one exothermic reaction appeared at 800
to 830 °C. Before this reaction there is an endothermic reaction inversely
proportional to the exothermic one. The minor exothermic peak with sample
F (1:2) is related to a smaller content of the hydrosilicate phase. The
diffractograms are shown in Fig. 11.

A comparison of the dpi; values with the intensities of diffraction lines
shows that the hydrothermal medium has basically contributed to suppressing
the diffuse character of the lines and making them more intensive. In spite
of this the nature of the lines implies that the resulting M—S—H phase has
been still poorly crystallically arranged.

As a result of the more marked diffraction lines it was possible to identify
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better the differences in the character of the M—S—H phase in relation to the
initial MgO : SiO, ratio, in particular the shift of the lines and their intensity.

Special attention was paid to the samples with M : S ratios of 3 :2 (B)
and 2 : 3 (E). The respective diffractograms show that the largest difference
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Iig. 10. Thermograms of autoclaved samples.
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Fig. 11. Diffractograms of autoclaved samples B (3:2) C (1:1) D (3 :4)and E (2-:3).
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is exhibited by samples B (3 : 2) and C (1 : 1). In this case, line duy; = 7.55 A
faded out in sample C and the diffusion line from 3.705—3.60 was shifted
to 3.18—3.13A, the intensity having fallen down to about one third. The
diffusion line in the 2.57 A region is narrower with sample C at about the
same intensity as with sample B.

When the MgO : SiO; ratio decreases down to 2 : 3, the character of the
lines remains roughly the same as with sample C; the difference is only
in that the intensity of the diffusion lines and their width decreases, and the
diffraction record becomes generally simpler. )

The above findings imply that the magnesium hydrosilicate arising at a ratio
MgO : SiO; of 3 : 2 (sample B) differs from the product obtained from a ratio
of 1:1 (sample C) and 2 :3 (sample E). According to the intensities and
in particular according to the presence of the dyy; = 7.55 A diffraction line the
product obtained by autoclaving sample B (3 : 2) can be considered similar
to clinochrysotile, whereas that from sample C (1 : 1) is similar to natural
deweylite with a small amount of tale.

When viewed under the scanning electron microscope the reaction product
i3 similar to that of long-term reactions at room temperature. Sample B (3 : 2)
iz shown as an example (Fig. 12).

CONCLUSION

The present study was concerned with the reactions between MgO and SiO,

an aqueous medium under various temperature conditions. An analysis

f the products arising from this reaction implied that their character depends
on the temperature conditions and on the initial MgO to SiO, ratio.

At room temperature even very long reactions (7 years) yield a magnesium
hydrosilicate similar to the natural mineral deweylite by its diffraction lines.
In this case the MgO : SiO, ratio affects only the intensity of the diffraction
lines.

After hydrothermal treatment the samples with an initial ratio of 3 :2

sample B) yielded a different product similar to the natural mineral

clinochrysotile, while with samples C (1 : 1) and E (2 : 3) the reaction products
were similar to the natural mineral deweylite with a possible admixture
of talc.

In all the cases, however, the reaction products are in a crystallically

perfect form as indicated by diffusion interferences as well as by scanning
=lectron microscopy. This means that in the preparation of bonding agents
based on magnesium hydrosilicates it is possible to obtain only their imper-
fectly crystallized form, when the temperature of autoclaving is not higher
then 220 °C and the time of autoclaving is relatively short.
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PRISPEVEK KE VZNIKU HYDROSILIKATU V SOUSTAV s
MgO—Si0,—H.0

Vladimir Lach, Josef Miskovsky

Katedra technologie vyjroby stavebnich haot, Tf'ysoké'néeni technické v Brné

Byl studovén vznik hofeénatych hydrosilikdth ve smésich MgO—-silikagel o rizném
pomeéru MgO/SiO, od 2/1 do 1/2 pifi poméru vody 3 resp. 2,5 ku 1. Pritbéh rcakce
a reakéni produkty byly sledovény nejprve za normaélni teploty celkem 7 rokt. Produkty
byly analyzovédny termometricky a rentgenograficky a také piimo pozorovdny v rastro-
vacim elektronovém mikroskopu.

Jiz po 60 dnech uloZeni bylo zji$téno u vzorka s pomérem MgO/SiO; 3/2 a mensim,
ze vSechen MgO zreagoval za vzniku hoteénatého hydrosilikdtu, ktery vsak byl velmi
Spatné krystalovdn a na difraktogramu poskytoval Siroké difuizni linie. Charakter reaké-
niho produktu byl shodny i pti riznych molarnich pomérech. U vzorku A (2/1) byl vidy
nalezen jesté volny Mg(OH).. Na termogramech vykazovaly vzorky jednak mirnou
endotermni prodlevu mezi 500 az 620 °C a obvykle dvé exotermni prodlevy v rozmezi
780 az 830 °C. U vzorku s malym pomérem MgO/SiO, prvni exotermni reakce zmizela.

V rastrovacim elektronovém mikroskopu bylo mozné pozorovat (obr. 4—8) kulovité,
Spatné krystalované utvary hofeénatych hydrosilikdti. Jsou to pseudomorfézy po
Mg(OH), (obr. 3).

Na zdkladé rentgenometrickych a termickych rozbortt bylo ve srovnédni s piirodnimi
hoteénatymi hydrosilikdty a s idaji Majumdara a Rehsiho zji$t¢no, Ze reakéni produkty
vzniklé za normaélni teploty pii dlouhodobém ulozeni se nejvice podobaji nerostu deweylitu
udajného sloZeni 3 MgO . 3 SiO, . 2 H,0 . 3,2—4,0 H,0. podle jinych s pomérem MgO/SiO,
(5/4), ktery jemnovani autofi pripravili hydrotermélné.

V dalsi 8dsti prédce byly tytéz smési zpracovdny hydrotermélné. Termogramy vzork
se mezi sebou nelisi. Bylo vSak zjisténo, Ze prvni z exotermnich reakei neni ptfitomna.
Difrakéni zdznamy vzorkt ukédzaly, #e hydrotermadlni prostiedi prispélo ke zmenseni
diftizniho charakteru linii a k jejich zvyraznéni. Proto bylo mozné zaznamenat rozdily
v zdvislosti na poméru MgO/SiO, vychozich slozek. Vzorek B (3/2) se lisi od zbyvajicich
s mens$im pomérem MgO/SiO,. Srovnénim s rentgenografickymi udaji ptirodnich hofeéna-
tych hydrosilikdt vyplynulo, Ze je blizky klinochrysotilu 3 MgO . 2 SiO2 . 2 H,0. U ostat-
nich reakénich produkti byla opét konstatovdna podobnost s piifrodnim minerdlem
deweylitem. Nelze vylouéit pritomnost malého mnoZstvi talku. Stédle nizky stupen
krystalizace byl patrny i na snimecich autokldvovanych vzorka v elektronovém rastro-
vacim mikroskopu.

Vysledky zkoumadni, zvlds$té s pfihlédnutim k moznostem aplikace hoteénatych malto-
vin, ukézaly, Ze je obtizné obdrzet dobfe krystalované produkty, jestlize teplota hydro-
termédlniho zpracovéni nepievysi 220 °C a soulasné se patiiéné neprodlouzi doba hydro-
termdlni reakce.

Obr. 1. Termogramy vzorkd analyzovanych po razné dobé uloZent za normdlni teploty,
1 — vzorek C (1]1) po b dnech ulozenti, 2 — vzorek C po 60 dnech ulofent, 3 — vzorek
C po 7 letech uloZent, 4 — vzorek A (2]1) po 7 letech uloZeni, 5 — vzorek E (2/3)
po 7 letech uloZent.

Obr. 2. Difraktogramy vzorkw A (2{1) B (3/2) C (1]1) a F (1/2) po 7 letech uloZeni
(MH = Mg(OH),, ostatni linie piislusi deweylitu).

Obr. 3. Mikrosnimek (SEM -micrograph) hydratovaného MgO (10 500 x ).

Obr. 4. Mikrosnimek vzorku B (3/2) — (2200 x ) po 7 letech wloZent.

Obr. 5. Milkrosnimek vzorku C (1/1) — (2200 x) po 7 letech uloZeni.

Obr. 6. Mikrosnimek vzorku D (3]4) — (2200 x ) po 7 letech uloZeni.

Obr. 7. Mikrosnimek vzorku E (2/3) — (2200 x) po 7 letech ulozeni.
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Obr. 8. Mikrosnimek vzorku E (2/3) — (10 500 x ) po 7 letech wloZent.

Obr. 9. Mikrosnimek prirodniho deweylitu (10 500 x ).

Obr. 10. Termogramy autokldvovych vzorkit.

Obr. 11. Difraktogramy autokldvovych vzorkié B (3/2) C (1/1) D (3/4) a E (2/3).
Obr. 12. Mrkrosnimek autokldvového vzorku B (3/2) — (6 500 x ).

K OBPA3OBAHHIO I'MIPOCHIHKATOB B CHCTEME MgO—SiO;—H,0

Baagumap Jlax, Hosed) MumkoBeri

Haghedpa mexnoaoeun w npouaecodcmea cmpoumeavnsiz smamepuaros, bpro

B npemuaraemoii pabore uccseyyercst ofpasoBaHie MarHIATIPOCHIMKATOB B CMCCAX
MgO — ciankaresb ¢ pasHsiM otHoureiieM MgO/SiO; or 2/1 go 1/2 npu oTHOILCHIII BOJBI
3/T i 2,5/1. Xoyt peaxiins If IPOJIYKTLI PEARIIL paceMaTPHBAJIICh CHAYAJA IIPI HOPMAJIL-
HOJi TeMmepartypc Bcero B TeueHue 7 jieT. lIpojlyKThl II0jiBepraiiich TCPMOMETPHYUECCKOMY
I peHTreHorpa()iuCchoMy aHaJM3aM, a Tarske IPAMO HaOJNIOAAJIICEH C IIOMOIIBIO DRPAHHPYIO-
JLEro 3JICKTPOHHOI'0 MIIKPOCKOIA.

Ve nocsie 60 gHeii yxmagxu Obwio ycrasossieno y npo0 ¢ orHoureHmem MgO/SiO, 3/2
I MeHBIIeM, uTo Best MgO npopearupoBadia ¢ o0pasoBaHIeM MarHITIPOCINIIKATA, O/(HAKO
OH KPUCTQJIJIH3YeT TOJBIO ¢ OOJIBIMII 3aTPY/CHCHIIMII If Ha Ju{)pakTorpaMMe Jacer IIif-
poxiie AuPy3HOHHbIC JARHI. XapAKTCD IPOAYKTa PEARMMH OJIHAKOB Jake IIPI PAa3HBIX
MOJISIDHBIX OTHOMICRHAX. ¥ npoOsl A (2/1) Obni Becerma ycraHoBieH cBoOouubi Mg(OH)a.
Ha repmorpaMmax mnpoOnl JaloT YMEpPeHHYIO 3HJIOTCPMIfUCCKYIO BGLIACPKKY B IIpefieax
Tenmepa'rygm 500—620 °C 1t 0CbIKHOBEHHO JIBG DR30TEPMIHEUCKIC BLIICPHKH B Npejiesiax OT
780 mo 830 °C. ¥ npo®sr ¢ HeGonbniM orHoureHuem MgO/SiO, nepBas 9K3oTepMIirueciias
PeaKulsl lcuesacT.

C momolIlpI0 dKpaHHPYIONIero 3JIeKTPOHHOIO MIKPOCKOIA MOKHO HaOmouarh (puc. 4—8)
HIAPOBIHLIC, TPYAHO KPHCTAIIBYCMEbiC (JOPMEI MATHIINIAPOC IIKATA. TO ICCBIOMOPYO3b,
ocraBmmecs rocae Mg(OH). (puc. 3).

Ha ocHOBaHIII PEHTI'CHOMETPITYECKOI'0 M TCPMIIUECKOI'0 allallI30B OLIII0 YCTAHOBJICHO B OT-
Jiulie OT MPHPOJHBIX MarHUMIMIPOCIZIIKATOR If JaHHLIX no Maiomaapy u Peuunr, uto 1po-
AYKTH peakiil, oOpa3oBaBLIICCs NP HOPMAJILHOII TeMIepaType MpH JAJINTEILHO YRIa[Ke
HauboJree ITOXO0KII Ha MIIHepall JleBeilyT mpejnosaraemoro cocraBa 3MgO . 3Si0,. 2H20 .
. 3,2—4,0 H,0, coramacHo gpyrum aBropam ¢ otHoreHueM MpgO/SiO; (5/4), roTopsIil aBTOpaMir
ObI MPUIOTOBRJICH I'IIPOTCPMINCCKHM IIyTeM.

B jauibHeiiiieii yacTi npesiaraenmoil padoTnl Te ke cMeci 00padaTLIBAIOTCH IIAPOTCPMiL-
uecku. TepmorpaMMnr mpod jpyr oT gpyra He orymuarorcsd. OFHARO OLNIO YCTAHOBJICHO, UTO
nepBasl 113 9K30TCPMIUCCKIIX PeaRriii oTcyTeTByer. JInpaKkmioHHEIEe 3amicl NPod NMOKA3LI-
BaJOT, UTO I'IJPOTEPMIUCCKas cpejla CIIOCOOCTBYCT YMCHLIIICHHIO Hu()(y3N0IHOI0 XapaKrepa
JIIHIGE M IX yeTKocTi. [1o3ToMYy MOKHO OBIJIO YCTAHOBNTE PA3JIINHs B 3aBICIHMOCTI OT OTIO-
menHst MgO/SiO, ncxopueix BemectB. IIpoda B (3/2) oramuaercst oT ocTaJIGHBIX Npod
¢ MeHbIIIM otHolmeHneM MgO/SiO,. I3 comocrapiieHis: ¢ peHTICHOrpa@IidecRIMII JaHHBIMIL
OTHOCHTCJIBHO IIPHDOJAHLIX MATHICINIIIKATOB CJE;{yeT, 4YTO OHa O0Ju3Ka KIMHOXPH3OTILIY
3MgO . 25i0, . 2H,0. HaoGopot, y ocTasblbIX IPO;IyKTOB peaKiunl Habmiofanacn 0:1130CTh
¢ TIPHPOJHBIM MiiHepalioM jieBeiimitoM. He mckimouaercst npicyrerBie HeO0JIBHIOrO KOJII-
uectBa Tajbka. 1loCTOSIHHO HIIBRAs CTENCHDb KPHCTAJLIM3AIUIH 3aMCTHA Jla)ke Ha CHLeMKaXx
aBTOIJIABHPOBAHHEIX P00 B AKPAHIIPYIONIEM 3:CKTPOHHOM MIIKPOCKOIIC.

PesynpTaTsl licciiefioBanili, 0COOCHHO ¢ yYeTOM BO3MOI{HOI'O 1ICII0JIL30BAHIISI PacTBODOB
Ha MarHe3laJIbHOM BSDKYIEM, IOKa3hbIBaIOT, YTO NPIt MIJIPOTCPMIITCCKOM IIpoIecce He IOoJIy-
UalOTCSl XOPOLIO KPHCTAJIIIB0BaHHEIC (Ja3bl, NI TeMIlepaTypa aBTOKSIABHOYO IIpolecca He
Hipke 220 °C, 1 BpeMsi 3aTBep/ICBaHMsI JIOCTATOYHO NIPOJOKITCILIIO.

Puc. 1. Tepatoepastsst npo6, anasuaupyessle NoCAE paarozo ¢pemerlt Yraadrl npu HoPsaLb-
Holl mesnepamype:
1 — npo6a C (1/1) nocae § dnell yraadru, 2 — npoba C nocae 60 Onei yraadru,
3 — npoba C nocae 7 aem yraadru, 4 — npoéa A (2/1) nocae 7 aem yraadnu, § —
npoba I7 (2/3) nocae 7 nem yraadru.

Puc. 2. Jupparmoepasawt npo6 A (2/1), B (3/2), C (1/1) u F (1/2) nocae 7 aem yraadru
(MH = Mg/OH),, ocmaavisie auruu ommocamesn i desetinumy.
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(SEM — micrograph) eudpamuposannoic MgO; yeeauuenue

npoov. B (3[2) nocae 7 aem ykaadwu; yeeauuenue & 2200 pas.
npobsr C (1/1) nocae 7 aem yxaadru; yeeauuenue ¢ 2200 pas.
npobuvr D (3[4) nocae 7 aem yraadru; yeeauuerue ¢ 2200 paa.
npobu I (2/3) nocae 7 aem yraadru: yeeauuenue ¢ 2200 paa.
npobur I (2/3) nocae 7 aem yraadru; yceauvenue ¢ 10 500 pas.
npupodrozo degeliauma: yeeaunenue ¢ 10 500 paa.

. Tepatozpa.ststbl agNOKAQGUPOCAHHLIE NPOO.
. Juebparmozpassvr asmoraasuposannvx npoo I3 (312), C (1/1), D (3/4) u E (2/3).

asmokaasuposarHoit npobu B (3/2); yeeauuernue ¢ 3500 pas.

Puc. 3. Muxpogomocwvemra
¢ 10 500 pas.

Puc. 4. Muxpogomocvesra
Puc. 5. Murpogomocwesra
Puc. 6. Murpogiomocwvemra
Puc. 7. Murpogomocwvemia
Puc. 8. Murpogomocvemra
Puc. 9. Muxpogomocvestra
Puc. 10

Puc. 11

Puc. 12. Muxpogomocvestra
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A Contribution on the Formation of Hydrosilicates . . .

Fig. 3. SEM micrograph — *
of hydrated MgO
(10 500 x ).

Fig. 4. SEM micrograph
of sample B
(3:2) — (2200 x)
after 7 years.




V. Lach, J. Miskovsky:

;0 Fig. 5. SEM micrograph
of sample C

(Z:1) — (2200 x)
after 7 years.

I'g. 6. SEM micrograph
of sample D
(3 :4) — (2200 x)
after 7 years.




A Contribution of the Formation on Hydrostlicates . . .

IMig. 7. SEM micrograph % e & RIP¢ L
of sample It £ 5
(2 :3) — (2200 %)
after 7 years.

Fig.8. SEM micrograph
of saumple It
(2:3) — (10 500 x)
after 7 years.
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Iig. 12. SEM micrograph of autoclaved sample B (3 : 2) — (8600 x)..





