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'l.'he jormation oj magnesiiim hydrosilicates was studied on samples 
prepared jrom MgO ancl silicagel in aqueous suspension MgO : SiO2 =

= 2 : 1 to 1 : 2) at roorn temperature and under hydrotherrnal corulitions. 
At 20 °0 all lVIgO reacts within 60 clays when the starting ratio does not 
exceed 3/2. The initially arising globular jormations oj Mg(OH)z react 
in the presence oj water with silicagel at the points oj contact. The 
magnesium hydrosilicate jorms pseudornorphoses ajte1· Mg(OH)z. Accorcl­
ing to the results oj X -ray analysis ancl therrnic analysis the rnaterial 
resembles the natwral rnineral cleweylite, is irnpe1jectly crystallized ancl 
its character cloes not change even ajter seven years oj reacting. When the 
initial rnixtures are treatecl in the au.toclave the nature oj the reaction 
procl'ucts clepencls on the rntio oj the starting components. 1'Vhereas at 
an MgO : SiO2 ra.tio oj 3 : 2 the reaction yielcls a magnesium hyclrosilicate 
similar to clinochrysotile, a ratio oj 1 : 1 procl·uces a substance svmilar 
to cleweylite. The presence oj a smalt amount oj talc is also possible. 

INTRODUCTION 

Although the system MgO-Si02-H20 does not represent such asignificant 
region of binding hydrosilicates as is the case of the system Ca0-Si02-H20, 
it has been studied by a number of authors for both theoretical and practical 
reasons [l ]-[5]. 

However, the individua! studies have produced various concepts of the 
natme and composition of the magnesium hyclrosilicate phase (M-S-H). 
�Iore recent studies agree that the phase is similar to the mineral deweylite 
earlier called gymnite) [5]. The formation of ta.lc was a!so established [2]. 

The present - study is a contribution to the existing knowledge of the 
reactions between MgO and Si02 in aqueous medium under various temperaturo 
ronditions. 

.EXPEH.IMENTAL 

The experimental ,vork was in principie 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  s a m p les 

The following initial material,; were employed in the prcparation of the 
samples: 

- caustic MgO, AR�grade,
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- silieagel ground to a grain size of up to 63 µm and ptirified in HOL
It eontained 87.8 % Si02, the ignition loss was 12.2 %-

The initial material were mixed in the following molar ratios: 

Sample I A B C I D I E I F I G 

MgO: Si02 2:1 3: 2 1 : 1 3:4 2:3 1 : 2 -

Notice - chrysotile - talc sepiolite - MgO 
only 

The ratio of water to mixtures A to E was 3 : 1 by weight, for mixture F 
it was 2.5: 1, not eounting the water neeessary 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 °0, or they were subjceted to 
hydrothermal treatment. 

Reaet ions  between MgO and Si02 

in  aqueous  medium at room temperature  

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

The eourse of the reaetions between MgO and silieagel in aqueous medium 
ean be followed on thermograms (Fig. 1). Apart from the endothermie reaetion 
at 140 °0, whieh takes plaee in all the samples and pertains to adsorbed 
water, there is another endothermie reaetion with its peak at 430 °0 whieh 
eorresponds to dehydration of Mg(OH)i . This is the ease of sample O (1 : 1) 
after 5 days of standing (thermogram· 1). This mea.ns that the reaetion 
produeing M-S-H has not yet taken plaee. 

Another eomparatively shallow endothermie reaetion between 500 and 
600 °0 represents liberation of the hydroxyl water from the erystal lattiee 
of magnesium hydrosilieate. This effeet was established in sample O (1 : 1) 
after 60 days of standing (thermogram 2) whieh indieates that the reaetion 
yielding magnesium hydrosilieate has already oeeurred, as also borne out by 
the diffraetogram. The reaetion was beeoming fainter and shifted towards 
higher temperatures proportionally to the deereasing MgO eontent. 

The thermograms of all the samples exhibit an exothermie reaetion within 
the temperature range of 820 to 850 °0; with some samples there appeared still 
another exothermie peak between 780 °0 and 800 °0, and on thermogram 1 
there was also a traee of a third exothermie peak at 760 °0 (sample O 1 : 1 
after 5 days of standing). 

The exothermie reaetion at 820 to 850 °0 always involves a more extensive 
thermal effeet than the exothermie reaetions at the lower temperatures. This 
is the ease of sample O (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 Si02 
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depends on the formation of hydrosilicate and on the amount of MgO. When 
the MgO : SiO2 ratio is 2 : 3 and 1 : 2 (thermogram 5) the first exothermic 
reaction disappears. 

The thermograms further show that at a starting MgO : SiO2 ratio of 2 : 1, 
after 7 years there still remains some uncombined Mg(OH)z besides the 

1 2 3 4 5 G 1 8 9 10. 100 

t [°C} 

Fig. 1. 'I'hermograms oj samples analyzed ajter various periods oj time at room temperature; 
J - romple C (1 : 1) ajter 5 days, 2 - sample C ajter 60 days, 3 - sample C ajter 7 years 

4 -- sample A (2 : 1) ajter 7 years 5 - sample E (2: 3) ajter 7 years. 

ydros;ilicate (thermogram 4, sample A). At the lower ratios of 1 : 1 and 3 : 2 
he �IgO has combined. 

The reaction between MgO and SiO2 in an aqueous medium can be said 
o proceed relatively quickly. At a 1 : 1 ratio all MgO reacts with SiO2 within

�w.

X-�y analysis reveals the closer characteristics of the reaction products.
diffractograms in Fig. 2 shown that the magnesium hydrosilicate is

�---•ectly crystallized and produces only a small number of relatively broad 
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Ji'ig. 2. Diffractograms oj samples A (2: 1) B (3: 2) O (1: 1) and Ji' (1 :2) after 7 years 
oj 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)z. AU 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 
A (2: 1) B (3: 2) 

dnkl r d11kl I 

9.30 w. 9.80 w. 6.80vv.w. 7.20 vv.w. overlapped ,4.45} v.w. by Mg(OH), 4.26 3.86} 3.51 v.w. 3.73} 3.53 v.w. 2.55} 2.55} m.s. m.s. 2.42 2.49 I.569 } l.545 m.s. 1.560 } 1.543 rn.s.1.34 } 1.30 vv.w.

26 

C (1: 1) 
d1ikl I 

!l.80 v.w. 
4.43 } 4.28 vv.w. 3.61 } 3.27 v.,v. 2.58} m.s. 2.54 l.558 } l.543 m.s.

not determiried

F (1: 2) 
dnkl I 

9.4 v.w. 7.24 vv.w. 4.22} v.w. 3.36 2.6051 2.520 f m.s. 
1.555 } 1.534 w. 

1.320 w. 

Natural deweylite 
d11kl I 

7.46 m. 4.55 v.w. 
3.66 m. 
2.597 w. 2.500 m. 2.450 m. l.533 s. 
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The diffraction lines are listed in Tahle 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 ,dhkl = 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)2 (see Fig. 3) but also the crystalically 
undeveloped magnesium hydrosilicate phase. The picture shows spherical 
formations which have arisen by hydration of pure caustipally fired magnesite. 

Sample B (3 : 2) contains spherical formations of the same tpye. Since 
no unreacted Mg(OH)2 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 
tarting components have reacted until complete spending of the available 

)lg(OH)z. 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 
)Ig(OH)z reacts with SiO2 • The spherical reaction products are partially
immersed in the silicagel fragments. Mg(OH)z 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 JYiajumdar and Rehsi (5] 
bave shown that the reaction products formed at room temperature by 
long-terrn processes resemble most the mineral deweylite (gymnite) with 
a lllgO : SiO2 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 (Fig. 9). 

'ince even long-term reactions produced imperfectly crystallized substances, 
he mixtures of the same compositions were autoclaved in the second stage of 

-he study.

The react ions  bet ween MgO and SiO2 

under  hydrothermal  condit ions

amples A to  F were autoclaved at  220 °0 for a period of 7 days. After 
ing for 2 hours at 60 °0 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 
o 830 °0. Before this reaction there is an endothermie 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
cliffractograms are shown in Fig. 11.

A comparison of the dhkl values with the intensities of diffraction lines 
iliows that the hydrothermal medium has basically contributed to suppressing 
he 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 : SiO2 ratio, in particular the shift of the lines and their intensity. 

Special attention was paid to the samples with l\f : S ratios of 3 : 2 (B) 
and 2 : 3 (E). The respective diffractograms show that the largest difference 

3/4 

1/2 

1 2 3 4 5 6 7 8 9 10. 100

t [°C] 

IJ'ig. 10. Thermograms oj ciiitoclaved samples. 
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Fig.11. Diffractograms oj autoclaved saniples B (3: 2)· O (1 : 1) D (3: 4) and E (2•: 3). 

28 
Silikáty č. 1, 1976 



A Oontribution on the Formation oj Hydrosilicates ... 

·- exhibited by samples B (3 : 2) and C (1 : 1). In this case, line dhkl = 7.55 A
ded out in sample C and the diffusion line from 3.705-3.60 was shifted

o 3.18-3.13Á, 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 : SiO2 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 fi.ndings imply that the magnesium hydrosilicate arising at a ratio 
YgO : SiO2 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 dhkl = 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 talc. 

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

CONCLUSION 

The present study was concerned with the reactions between MgO and SiO2 

in an aqueous medium under various temperature conditions. An analysis 
o the products arising from this reaction implied that their character depends
on the temperature conditions and on the initial MgO to SiO2 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 : SiO2 ratio affects only the intensity of the diffraction 
lines. 

A.fter hydrothermal treatment the samples with an initial ratio of 3 : 2 
mple B) yielded a different product similar to the natural mineral 

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

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

imperfect form as indicated by diffusion interferences as well as by scanning 
.ectron microscopy. This means that in the preparation of bonding agents 

based on magnesium hydrosilicates it is possible to obtain only their imper­
•ec ly crystallized form, when the temperature of autoclaving is not highor 
hen 220 °C and the time of autoclaving is relatively short. 
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PŘÍSPĚVEK KE VZNIKU H;YDR OSii,IKÁTŮ V S OUSTAVĚ 
MgO-SiO2-H2O 

Vladimír Lach, Josef Miškovský 

Katedra technologie výroby stavebních hmot, Vysokl-nčení technické v Brně 

Byl st.udován vznik hofočnatých hydrosilikátů ve směsích MgO--silikagel o různém 
poměru MgO/SiO2 od 2/1 do 1/2 ph poměru vody 3 resp. 2,5 ku 1. Průběh reakce 
a reakční produkty byly sledovány nejprve za normální teploty celkem 7 roků. Produkty 
byly analyzovány termometricky a rentgenograficky a také pl'Ímo pozorovány v rastro­
vacím elektronovém mikroskopu. 

Již po 60 dnech uložení bylo zjištěno u vzorln\ s poměrem MgO/SiO2 3/2 a menším, 
že všechen MgO zreagoval za vzniku hořečnatého hydrosilikátu, který však byl velmi. 
špatně krystalován a na difraktbgramu poskytoval široké difúzní linie. Charakter reakč­
ního produktu byl shodný i při různých molárních poměrech. U vzorku A (2/1) byl vždy 
nalezen ještě volný Mg(OH),. Na termogramech • vykazovaly vzorky jednak mírnou 
endotermní prodlevu mezi 500 až 620 °C a obvykle dvě exotermní prodlevy v rozmezí 
780 až 830 °C. U vzorku s malým poměrem MgO/SiO2 první exotermní reakce zmizela. 

V rastrovacím elektronovém mikroskopu bylo možné pozorovat (obr. 4-8) kulovité, 
špatně krystalované útvary hofočnatých hydrosilikátů. Jsou t,o pseudomorťózy po 
Mg(OH), (obr. 3). 

Na základě rentgenometrických a termických rozború bylo ve srovnání s pt·íťodními 
hořečnatými hydrosilikáty a s údaji Majumdara a Rehsiho zjištěno, že reakční pťodukty 
vzniklé za normální teploty při dlouhodobém uložení se nejvíce podobají nerostu deweylitu 
údajného složení 3 MgO . 3 SiO2 . 2 H,O . 3,2-4,0 H,O, podle jiných s poměrem MgO/SiO2 
(5/4), který jemnovaní autoh phpravili hydrotermálně. 

V další části práce byly tytéž směsi zpracovány hydrotermálně. Termogramy vzorků 
se mezi sebou neliší. Bylo však zjištěno, že první z exotermních reakcí není pNtomna. 
Difrakční záznamy vzorků ukázaly, že hydrotermální prostředí phspělo ke zmenšení 
difúzního charakteru linií a k jejich zvýraznění. Proto bylo možné zaznamenat rozdíly 
v závislosti na poměru MgO/SiO2 výchozích složek. Vzorek B (3/2) se liší od zbývajících 
s menším poměrem MgO/SiO2, Srovnáním s rentgenografickými údaji přírodních hořečna­
tých hydrosilikátů vyplynulo, že je blízký klinochrysotilu 3 MgO . 2 SiO2 . 2 H20. U ostat­
ních reakčních produktů byla opět konstatována podobnost s pÍ'Írodním minerálem 
deweylitem. Nelze. vyloučit přítomnost malého množství talku. Stále nízký stupeň 
krystalizace byl patrný i na snímcích autoklávovaných vzorků v elektronovém rastro­
vacím mikroskopu. 

Výsledky·zkoumání, zvláště s phhlédnutím k možnostem aplikace hořečnatých malto­
vin, ukázaly, že je obtížně obdržet dobře krystalované produkty, jestliže teplota hydro­
termálního zpracování nepřevýší 220 °C a současně se patřičně neprodlouží doba hydro­
termální reakce. 

Obr. 1. Termogramy vzorků analyzovaných po různé době uložení za normální teploty; 
1 - vzorek O (1/1) po 5 dnech itložení, 2 - vzorek O po 60 dnech uložení, 3 - vzorelc 
O po 7 letech itložení, 4 - vzorek A (2/1) po 7 letech uložení, 5 - vzorek E (2/3) 
po 7 letech itložení. 

Obr. 2. Difraktogramy vzorků A (2/1) B (3/2) O (1/1) a Ji' (1/2) po 7 letech itložení 
(MH = Mg(OH),, ostatní linie přísluší cleweylitit). 

Obr. 3. Mikrosnímek .(SENI-micrograph) hydratovaného MgO (10 500 x ). 
Obr. 4. Mikrosnímek vzorlc1.t B (3/2) - (2200 x) po 7 letech itložení. 
Obr. 5. Milcrosnímelc vzorlcit O (1/1) - (2200 x) po 7.letech uložení. 
Obr. 6. Mikrosnímek vzorku D (3/4) - (2200 x) po 7 letech itložení. 
Obr. 7. Mikrosnímek vzorlcu E (2/3) - (2200 x) po 7 letech uložení. 
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Obr. 8. Mikrosnímek vzorku E (2/3) - (10 500 x) po 7 letech idoženi. 
Obr. 9. Mikrosnímek přírodního deweylitu (10 500 x ). 
Obr. 10. Termogramy autoklávových vzorků. 
Obr. 11. Difraktogramy autoklávových vzorků B (3/2) O (1/1) D (3/4) a E (2/3). 
Obr. 12. Mikrosnímek autoklávového vzorku B (3/2) - (5 500 x ). 

H: OBPA3OBAHHJO l'H,I(POCHJIHH:ATOB l3 CHCTEME MgO-SiOl-HlO 

BJiaA11M11p Jlax, Hosctp i\I1111moncm1 

JCagjeapa mexno.wauu n 11po11a11oacm11a cmpow11e.1-b1tbI:c .Atamepu.aJloe, B pno 

B npCAJJaraeMoi"r pa60TC JICCJIC):\)'CTCH o6pa30BUHIIC l\!Ul'Hl!MrH).WOCllmmaTOB B CMCCHX 
MgO - CHJIHirnreJib C pa3HI,JM OTHOIJICHIICM MgO/SiO2 OT 2/1 AO 1/2 npn: OTHOIIICHIIJI BOAbl 
3/1 HJIH 2,5/1. Xoµ; peamvm li IipOAYRTI,I peaim:1111 paccMaTpHBUJIHCb cnaqaJia npH HOpMam,­
HOli Te�mepaType Bcero B TC'lCHHC 7 JICT. 11 POAYHTJ,I IIOJJ;Bepram1cb TCpMOMCT))Jl'lCCIWMY 
H peHTreHorpacpw!CCJWMy UHUJill3UM, a TUI,me npmro Ha6JJIOAaJIHCb C IlOMOil.\blO :rnpam1pyro­
rn;ero 3JICI<TpOHH0ro MHHpOCIWna. 

Yme Il0CJ!C 60 ):\HCÍÍ yrmaAIUI 6mrn ycTaH0BJICHO y npo6 C OTHOIIICHilCM MgO/Si02 3/2 
H l\ICHblllCM, '!TO BCH MgO npopearupoBaJIU C o6pa30BaHHCM MaťHlliÍťHAPOCHJIHKaTa, oµ;na1w 
OH K))HCTaJimrnyeT T0.T!bIW C 60J!bllll!MH 3aTPYACHCHlllIMl1 li Ha AH!JipaHTOrpaMMe AUC1' ll!H­
poKHe AHqJcpys1rnHHblC JIIlRJTH. Xaparnep rrpoµ;y1na peam:(lrn 0AHHaHOB Aame npH pa3HblX 
l\IOJIHpHbIX 0TH0IIICRirnX. y npo6bl A (2/'1) 6bIJI BCCrAa ycTaHOBJICH cno60J:(HbIŘ Mg(OH)l. 
Ha TCpMOI paMMax rrpo6u ).\a JOT yirnpeHHYIO :mrwTCpMll'ICCHYIO BT,IACpiirny n rrpe).'(eJIUX 
TCMnepaTypbI 500-620 °C n o6bJHHOBCHHO ABC 3I'30TepMrre•1c1me Bb!ACJ)mm1 B npenenax OT 
780 A0 830 °C. y npo6bl C HC60Jibll!HM 0TH0IIICHHCM MgO/SiO2 nepnaH clH30TCpMH'1CC!taH 
peam\HH HC'IC3UCT. 

C noMorn;r,m aHpam1pyrou1ero sJie1npoHHoro urmpoc1wrra MOiKHO Ha6mo[{aTr, (pne. 4-8) 
111apOBHAHblC, TPYAH0 HpllCTaJJJJll3YCMb!C cpopMbI Mal'HIIJ11'llAJ)OCIIJHlHaTa. 8TO ITCCB)\OMO))CposbI, 
ocTanmnecH rrocne Mg(OH)i (p11c. 3). 

Ha OCHOBaHHH J)CHTťCH0MCTpnqec1wro JI TCpirn•JCC!Wl'O a11aJIJI30B 61,mo ycTaHOBJICHO B 0T­
JillqHe OT rrpHp0AHb!X MarHHiil'll)\J)OCHJIImaTOB I1 AUHHl,JX no MaIOMAapy H PernH, 'ITO rrpo­
AYHTI,J peaHI(IIH, o6pasoBaBIIIHCCH Il))H HOpMaJihHOH TCMrrepaType rrpI-I AJIHTCJibH011 YHJIUAf(C 
Hau6oJiee rroxo)lm rra MHHepaJI 1-1eneliJIHT rrpeAII0JiaraeMoro cocrnna 3MgO . 3SiO2. 2H2O . 
. 3,2-4,0 H2O, cornacHo APYrHM anTopaM c OTHOIIICHHCM MgO/SiO2 (5/4), 1wTopr,1ií anTopaMH 
6b!Jl rrpuroTOBJICH l'HA))OTCpMH'ICCHMM nyTeM. 

B )\aJibHCHll!Cli qacTH npe}\JiaraeMOŘ pa60TI,I TC me CMCCH o6pa6aTbJB[l!OTCH I'HAP0TCpM11-
qecrm. TepMorpaMMI,I npo6 ,�pyr OT A))yra HC OTJHl'Ia!OTCH. Ú)\HaIW 6r,JJIO ycTaHOBJICHO, q'j'Q 
rrepBaH 113 31{30TCpMH'ICCIUIX peaHI(Illi OTCyTCTBYCT. ,I(nqipaHI(IIOHHbIC samICH rrpo6 ITOIW3bl­
BaJOT, '11'0 l'H)\))OTCpMHqecHaH CJ)CAU crroco6cTByeT yMCIIh!IlCHHIO gmpcpysrrn1rnoro xapainepa 
JIHHilli li IIX 'lCTHOCTIL Il03TOMY MmKHO 6bJJIO ycTaH0BJITJ, pa3JIIl'IHH B 3aBHCHM0C1'H 0T 0TIIO­
IIJCHHH MgO/SiO2 HCX0)\HbIX BCID;CCTB. Ilpo6a B (3/2) 01'JIH'IUCTCH OT 0CTaJibHblX rrpo6 
C MCHblllHM 0THOIIICHMCM MgO/SiO2 .  Jil3 C0IT0CTllBJICJIHH C ))CHTl'CHOťpaqJJI'ICCHHMH )\aHHblMII 
OTH0CIITCJibHO II))H))OAHJ,JX MarHHŘCHJIHHaTOB CJIC)\)'C1', qTo OIIU 6mrnrrn HJIHHOX))H301'HJIY 
3MgO . 2SiO2 . 2H2O. Hao6opoT, y ocTaJibllbIX rrpoµ;y1,T0B peaHI(mr I-Ia6moAanach 6mrsocTr, 
C rrpHp0JJ;Hb!M MHHepaJIOM l\CBCiÍJIHTOM. He HC!{JII0'lllCTCH ll))HCYTCTBHC HC60Jibll!Ol'O HOJIH­
lfCCTBa TaJJbl{a. 11oCTOHHHO HH3IrnH CTCIICHb I{)}llCTaJIJIH3aU,HFI saMCTHa Aame Ha C'bCMI{aX 
aBTOiman11ponaHHblX rrpo6 B 3Hparmpyrorr\CM clJICHTpOHI-IOM MHH))OCI{0IIC. 

Pesynr,TaTbI HCCJICAOBarmiI, oco6eHHO C yqeTOM B03M0ilrnoro liCIT0Jib30BaHHH paCTBOJ)0B 
na MarHC3HaJiblIOM BHmyrn;eM, l10Ha31,JBaJ01', 'ITO rrpu l'H):\))OTC))Mll'ICCI{OM II))OI(ecce He Il0JIY­
'IalOTCH XO))OIJIO H))11CTaJIJIH30BaHHblC cpasu, CCJIJ1 TCMrrepaTypa aBTOHJiaBHOrO rrpou,ecca He 
HHme 220 °C, H BpCMH 3aTBC))ACBaI-Il1H A0CTaT0'IH0 II))OA0JllHHTCJlb !IO. 

Puc. 1. Tep,1toapa,1i.,iib1 npo6, a1-iaJluaupye,It,bIe nocJle 1rnanoao epe,,ienu YliJlaa1.u npu HOJJ.Ita11,b­
noií me,1,inepamype: 
.l - npo6a C (1/1) IWCJl,ť 5 a1-tel/. y1,J1,aa,.u, 2 - npo6a C IWCJle 60 aHet'í, YliJl,llaJ;u, 
3 - npo6a C l!OCJl,ť 7 Jlem yi.11,aa,.u, 4 - npo6a A (2/1) l!OCJl,ť 7 Jl,ť/n YliJl,llaliu, 5 -
npo6a E (2/3) nocJ1,e 7 Jleln y1,Jlaa1iu. 

Puc. 2. l(ugipawnoapa.1Mtbt npo6 A (2/1), B (3/2), C (1/1) u F (1/2) ,wcJle 7 Jlem YliJlaa/iu. 
(MH = Mg/OH)i, ocnWJlb1-tb1e Jllll-tuu 011rnoc1imc1i ,. aeaeiíJlwny. 
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Puc. 3. Mu1>porfiomoťbe.-ii1,a (SEM - micrograph) euopamupoeamto1'i MgO; yee11,uttenue 
e 10 500 paa. 

Puc . 4. Mu1,porfiomoc'be1oi1,a npo6b! B (3/2) nocM 7 Mm y1,11,ao1>u.; yee11,u,1enue a 2200 paa. 
Puc. 5. Mu1,poifiomoc'be1ot1>a npo6M C (1/1) 1t0CJ1,e 7 11,em y1,11,aé}1.u.; yaeJl,ltttenue e 2200 paa. 
Puc. 6. Mu1,pogiomoc'be1oi1,a npo6bt D (3/4) nocJte 7 11,em y1,11,ao1>u; yne.1/,utterme e 2200 paa. 
Puc. 7. lvlu1,porfiomoc'be.111.a npo6bt E (2/3) nucJte 7 Mm y1,11,aé}1,;u; yne11,u.�e11,11e e 2200 paa. 
Puc. 8. Mw,porfiomoc'be1oi1>a npo6bt E (2/3) nocJte 7 Mm y1,;11,aé)1,u; yne11,uttenue e 10 500 paa. 
Puc. 9. Mu1>pog]omoc'l>e.11,1,a npupoo1-1020 oeeei111,u,na: yne,iuttenue a 10 500 paa. 
Puc. 10. Tep,1toepa.11.,1tbt anmo1>J1aeupona1-tnbtX npo6. 
Puc. 11. l{urppa1,moepa1owb1 aemo1;11,aeupoeannblx 11po6 fl (3/2), C (1/1), D (3/4) u E (2/3). 
Puc. 12. Mu1>pog]omoc'be,111,a anmo1,;11,anupoea1-t1-toii npo6bt B (3/2); y11Muttem1e a 5500 paa . 
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• Ji'ig. 5. SE,11 micrograph
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Ji'ig. 6. SE,vl micrograph 
oj sample D 

(3 .' 4) - (2200 X) 
ajter 7 years. 

oj sample O 
(1 : 1) - (2200 X) 

ajter 7 years. 



A Gontribu.tion oj the Formation on Hyclrosilicates . 

.Fig. 7. SEM micrograph 
oj sample E 

(2 : 3) - (2200 X ) 
ajter 7 years. 
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Fig. 8. SE111 micrograph 
oj sample E 

(2 : 3) - (JO 500 X) 
ajter 7 years. 
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Fig. 9. SEkl. rnicrogi-aph oj natural cleweylite (10 500 x ). 

F'ig. 12. SENI rnicrograJJh oj autoclaved sarnple B (3 : 2) - (5500 x ) .. 




