
Silikáty 26, s. 97-105 (1982) 

Původní práce 

INTERACTIONS BETWEEN KAOLIN FIBRES 

AND CEMENT AT HIGH TEMPERATURES 

ZDENĚK ŠAUMAN'I'), VLADIMÍR LAoH*), FRANTIŠEK ŠEvčjK**) 

*) Technical University, Gorkého 7, 602 00 Brno 
**) Teplotecb,na, national enterprise, Spartakiádní 8, 770 00 Olomouc 

Received 4. September 1980 

Plr,ite materials composed oj aluminosilikate c�·ramic fibres bonded with 
alumina or Portland cemen1 with or without the addition oj high-silica flue dust 
oj an amorphous struct1ire w�re heat trea.ted at temperatu.res up to 1300 °0. 

•The specimens containing alumina cement and silica jlue dust show upon 
heating "to above 1100 °0 the jormation oj anorthite a.nd gehlenite besides CA 
phase. Analogically treated speciments without flue· dust were jound to contain 
only the original clinker minerals: CA, CA2 and small quantities oj C12A7• 

Specimens on the basis oj Portland cement and flue dust contained a ·certain 
quantity oj wollastonite ajter heating to temperatwres above 800 °0 and gehlenite 
ajter heating beyond 1000 °0, regardless oj the presence oj flue dust. 

Oer_amic fibres bonded with alumina and Portland cement and containing 
silica flue dust are more resistant to corrosion than flbres jrom the correspdnding 
prepared without the addition oj silica jlue du.st. The ceramic fibres were partly 
jused at 1300 °0. 

INTRODUCTION 

The utilization of thermal insulating materials containing ceramic fibres as micro­
reinforcements has gained technical significance, especially as a conséquence of the 
general shortage of fuels and energy. 

Limited quantities of ceramic fibre materials are manufactured in Czechoslovakia 
(Termovit, Resistex) and their technology and applications abroad are covered by 
patents; they are described mainly in interna] publications,. so that relatively few 
references can be found in literature [l] - L5]. For this reison it was considered 
necessary to study the interactions between the fibres themselves and alumina or 
Portland cement at temperatures between 800 and 1 300 °C which represent the 
main application temperatures for the products in question. 

The aim of the studies was to assess the viability of the production of cement 
bonded fibrous products and to investigate the possibility of reinforcing the surface of 
the plate in order _to improve its abrasion resistance. Last but not least, the subject 
matter included the problems of manufacture of refr�ctory concrete reinforced with 
refractory fibres. The latter application has recently gained great significance for 
local industrial applications. 

EXPERIMENTAL 

St arti n g  materials  

The experiments were carried out with Czechoslovak refractory fibres of  the kaolin 
type -with the trade name Resistex R 12, obtained from pilot plant production 
(8i02 - 55.18 %, Ali03 - 42.86 %, Fe203 - b.24 %, CaO - 0.20 %, MgO - 0.18 %, 
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ignition loss - 0.25 %, refractorines 1 680 °C,. mean fibre thickness 4.5 µ,m, length 
index 8.0 cm, contents of grains larger than 0.5 mm - 3.3 %). 

The high-alumina cement used in the experiments was Sécar 71 of ]'rench manu­
facture (in the early stages Sécar 250) which can be regarded as a standard matcrial. 
Alumina cements are at present not yet manufactured in Czechoslovakia. 
(SiO2 - 0.36 %, Al2O3 + SiO2 - 69.45 %, Fe2O3 - 0.41 %, CaO - 28.14 %, MgO -
0.87 %, ignition loss 0.27 %, refractoriness 1 545 °C.) 

Portland cement of the PC 400 type from the Hranice Cement Piant (ČSSR) had 
the fol!owing characteristics and composition: insoluble rcsidue 0.04 %, ignition 
loss 0.76 %, SiO2 - 20.14 %, A.1203 - 5.91 %, Fe2O3 - 3.25 %, TiO2 -- 0.27 %, 
CaO - 65.02 %, MgO - 1.22 %, K2O - 0.67 %, Na2O - 0.16 %, SO3 - 2.44 %­
Cements of this type are employed locally for the manufacture of refractory concrotcs 
for temporaturcs up to 1 100 °C. 

As microfiller for the Portland cement was used silica flue dust of an amorphous 
structure from tho Mníšek pod Brdy Works. (SiO2 - 97.27 %, Al2O3 - 0.51 %,
Fe2O3 - 0.10 %, TiO2 - 0.01 %, CaO - 0.54 %, MgO - 0.B7 %, K2O - 0.40 %, 
Na2O - 0.06 %, moisture content 0.46 %, ignition loss 0.68 %, bulk density
245 kg . m�3.)

Preparation of test  specimcns 

Tho specimens wcre prepared from the Rcsistex fibres by lamination and suh­
sequctit filling with the cement suspensi on with or witho11t t,ho addition of silica flue 
dust. Specimens with a thickncss of approx. 40 mm were prepared from the individua! 
about 5 mm thick Resistex laycrs. Thc fibre - cement weight ratio was 75 parts to 
425 parts; when flue dust was introduced, tho fibre - cement - flue dust ratio was 
65 parts to 250 parts to 100 parts. The water - cement ratio of the material with and 
without the flue dust was 2.0 and 0.50, respectively. The bulk density of the material 
with and without the flue dust was 500 kg . m-3 and 700 kg . m-3, respectively. 

With regard to the fact that no commercial products were availahle, the samples 
were preparcd in a way which was considered suitable for technical applications. 

The specimens were treated in a way simi!ar to the testing of cements, i.e. the 
specimens with alumina cement were storecl a fortnight and those with Portland 
cement 7 days in an environment with a relative hurnidity of 100 %- Aftcr this 
period the spccimens were clried ancl heat treated in an oxidizing atmosphere (Super­
kantal furnace) at the following temperatures: 1 100 °C, 1 200 °C and 1 300 °C 
(alumina cement), and 800 °C, 1 000 °C, 1 100 °C, 1 200 °C ancl 1 300 °C (Portland 
cement). The lcngth of the isothermal holding period at the maximum tempcrature 
was 2 hours. 

Mc thods employed 

Besides the classical chemical methods, the main phase composition was deter­
mined by means of a·,. X-ray cliffractograph with a Philips proportional counter. 

The rnicrostructure of the heat treated specimens was stuclies by the STEREO­
SCAN 2A scanning electron microscopc (Cambridge Scientific Instrnments, Cam­
bridge, England) which provicles a direct magnification from X 20 to X 100 000 with 
a resolution of about 100 A. Thc microstructure was studiccl on a fresh fracture 
surface of the specimen which was vacuum coated with a thin gold layer. 
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DISCUSSION 

Phase com posi t ion 

Spccimcns with alurnina ccmcnts 

The main phasc of thc specimcns aftcr the hydration of the cement was Al2O3 

. 3 H2O (gibbsite) together with a smaller quantity of C3AH6, CAH10 and possibly 
C3A. CaCO3 . 12 H2O. The presence of the C3AH8_12 phase can not be confirmed. 
Characteristic diffractions oť a very Iow intensity indicate thc presence of ix-Al2O3 . 
The presence of calcite could be indentificd. 

The specimens fired at 1 100 °0 contain Iarger quantities of CA2 and CA, besides 
a small amotmt of C12A7. The heating up to 1 200 °0 did not substantially affect the 
composition of thc specimcn, apart from producing a slightly larger quantity of the 
CA2 phasc. The spccimcns that havc becn heated to I 300 °C did not contain C12A7, 

but smallcr quantitics of mullite (3 A]zO3 . 2 SiO2) produced by crystallization of the 
fibres, were observcd. 

The phase compositions oť the individua! specimens are shown by the X-ray 
patterns in Fig. I. which havc bcen preparcd by means of a plotter supplied with the 
Hewlett Packard 9820 A calculator. 
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Ji'ig. 1. X-ray patterns oj specimens with alumina cement. 

A - aA]zO3 G - AhO3 . 3 H2O (gibbsite)
B - CA H - C3AH6 

C - calcite K - C3A . CaCO3 . 12 H2O 
D - CA.2 M: - mullite _ 
E - C12A1 N - CAH10 

I I ) I 
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Specimens with alumina cement and silica flue dust 

After hydration of thc samples considerable quantities of gibbsite and the CAH1o 
phase were determined. It is interesting to note that also small quantitics of calcite 
and Ca(Olih were present. 

Thc specimens heated at 1 100 °C contain various quantities of anorthite (CaO . 
. Al2O3 . 2 SiO2) and gehlenite (2 CaO . Al2O3 • SiO2), besides a small quantity of the 
CA2 phase and cristobalite. Also a slight quantity of mullite was identified. Upon 
heating at 1 200 °C were formed larger quantities of anorthite and gehlenite, some­
what higher mullite content ancl recluced quantities of CA2• Heating at the maxi­
mum temperatnre (1 300 °C} decreased the content of cristobalite and CA2 (Fig. 2). 
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Ji'i(I. 2. X-ray patterns oj spccimens with aluminrt cement mul silica flu.e clust. 
B - CA G' - uehlenite 
C - calcite TII - mu.llite 
D - CA2 , N - CAH,o
G - Al,O, . 3 H20 O - rmorthite 

(uibbsite) V - vaterite

Specimens with Portland cement 

Beforc heat treatment, the specimens were found to contain significant quantities 
of portlandite (Ca(OHh), besides low contents of calcite and a certain quantity of 
non-hydrated clinker minerals (alite, belite and C3A). 

Heating at 800 °C rcsulted in the formation of secondary belite which was still 
crystalographically disorclered, as indicated by the cliffuse character of the respectivc 
diffraction peaks. Besicles a small amount of calcite was found also a smaller quantity 
of secondarily produced Ca(OH)z. 
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Upon heating at 1 000 °C �-C2S was formed, the internal structure of which ex­
hibited a more ordered chara,cter, as indicated by a narrower profile of the diffract­
ion peaks. Likewise the initial formation of gehlenite was confirmed. A temperature 
íncrease up to 1 100 °C increased significantly the belite contents, whereas the 
gehlenite quantity remained at the same concentration Jeve!. The specimens which 
were heated at 1 200 °C clid not substantially differ from the previous specimen, 
ťxeept for the lower portlanclite eontent. The specimen heatecl at 1 300 °C diffored 
considerably by its phase composition; its main phase was gehlenite, besides a srnaller 
qnantity of pseudowollastonite and belite. Portlandite eould no longer be idcntified 
(Fig. :�). 

JJ 
UU R 
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Pig. 3. X-ray patterns oj specirnens with Portland cement. 
C - caloite J - (3-C2S 
I<' - C4AF R - Ca(OH),
G' - gehlenite U - C3S 
I - C3A Wx - pseudowollastonite 

Specimen with Portland cement and siliea flue dust 

I I I I 

2 d(!> 

Before heat treatment, the hydrated specimen was eharaeterized by a certain 
proportion of non-hydrated clinker minerals and a, small amount of portlanditc, 
besides a lower quantity of calcite. 

Heating at 800 °C yielded a certain quantity of poorly erystallized belite, be:-;ides 
a s mail quantity of wollastonite. Also smaller quantities of Ca(OH)z and caleite were 
identified. Heating at 1 000 °0 produeed gehlenite and a small qnantity of seeon<lary 
ealcite. Firing at 1 100 °0 clid not change significantly the phase composition, apart 
from the disappearance oť calcite and the iclentification of small amounts oť Ca(OH)i. 
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At I 200 °C were identified wollastonite, pseudowollastonite and increased gehlenitJ 
contents. Heating at I 300 °C resulted in the formation of distinct quantities oo 
pseudowollastonite and gehlenite. No further phases could be positively identified 
in the specimens. The X-ray diffraction patterns for some selected specimens are 
shown in Fig. 4. 
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Fig. 4. X-ray patterns oj specimens with Poi·tland cement a.nd silica flue dust. 
C - calcite R - Ca(OH), 
G' - gehlenite U - 03S 

J --:-- �-ClS vV - wolla.stonite 
vVx - pseudowollastonite 

The microstructnr e of hcat  treated specimens 

Specimens with alumina cement 

The specimen heated at 1 100 °C still containcd unchanged ceramic fibres embedded 
in the cement. The temperature of 1 200 °C changed somewhat the morphology of the 
dehydrated cement grains that covered the ceramic fibres; as a result of the partial 
fusion of the fibre surface, the grains were at some points "immersed" in the fibre 
surface (Fig. 5). Considerable destruction resulting from the melting of the fibres 
has taken place at the maximum temperature of 1 300 °C (Fig. 6). 

The microstructure of the heat treated specimen with additions of silica flue 
dust exhibited no significant differences from the series with no fiue dust additions. 
The fibres appear virtually unaffected at temperatures up to I 100 °C and 1 200 °C 
(Fig. 7). The considerable destruction of the fibres which corresponds by its e:x:tent 
to the specimens without flue dust additions, can readily be seen at I 300 °C (Fig. 8). 
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Specimcns with portland cement 

The formation of isometrie grains of the dehydrated cement can be observed at 
temperatures of 1 000 °0 a,nd above (Fig. 9); this was indicated by the formation 
of a liquid phase. A temperaturc increase up to 1 100 °0 produced a melt which em­
bedded the individua} fibres (Fig. 10). A ťurther ternperature rise increased the 
contents of the liquid phase, so that at 1 300 °0 no fibre residues could be observed. 

Although thc ťormcd melt surrounded the fibres in the specimens containing 
Portland cement and flue dust (Fig. 11), the texture destruction which oecurred at 
1 200 °0 was not as distinct as with the specimen without flue dust contents. The 
fibres were mntual!y bouncl by the soliclifiecl melt, and some oť the fibres still maintai­
ned their original shape (Fig. 12). In the specimens heated at 1 300 °0 can be obser­
ved only the solidificd melt without any rcsidues oť the ceramic fibres. 

CONC LUSION 

The differences in phase composition and microstrueture of fibre plate specimens, 
composed of Resistex R 12 ceramic fibres bonded with Sécar 71 alumina cement or 
Portland cement with or without the acldition of silica fl.ue dust after heating at 
temperatures up to 1 300 °0 were studied. At temperatures from 1 100 °0 upwards, 
a rnixture of anorthite, gehlenite and CA2 is ťormed in the specimens from alurnina 
cement and silica fluc dust. In the absence oť flue dust the high-temperature teatment 
yields the original clinker minerals: CA and CA2 , bcsides a small amount of C12A7 • 

Aťter firing at 1 300 °C, the fibres in both scries are strongly corroded and embedded 
in the solidified melt. It was found that the specimens based on Portland cement and 
silica flue dust containecl after heating above 800 °C wollastonite. The formation of 
gehlenite was cletermined in both series at tempcratures from 1 000 °C upwarcls. 

There are no significant cliffercnces in the microstructure of the heat treated 
speeimens of the both series. 

But the corrosion of the fibres is consiclerably less distinct in the series containing 
the silica flue dust. Thc specimens were completcly molten at a heating temperaturo of 
l 300 °C. The alumina cement is more suitable for this type of application, since it
reacts with the kaolin fibres at temperatures which are approx. 100 °C higher in
comparison with the materials containing Portland cement.
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INTERAKCE MEZI KAOLÍNO VÝ M  VLÁKNEM A CEMENTEM 
ZA VYSOKÝCH TEPLOT 

Zdeněk ŠAU1IAN*), Vladimír LACH*), František ŠEVČÍK**) 

*) Vysoké učení techn·iclcé, Brno
**) 'J.'eplotechna., n. p., Olomouc

Doskové materiály z hlinitokfomiěitých keramických vláken pojených hlinitanovým nebo 
p-comontom bez pí-1davktt nebo s pí-ísadou vysocckfomičitého úletu ll,tnorfní struktury byly te.
pelně zpracovány clo teploty 1300 °C.

Silil,áty č. 2, 1982 103 



Z. Bauman, V. Lach, Ji'. ŠcvMk:

Vo vzorcích s Al-cemontnm i1 kfomiC,it,ým úletem vzniká od 1100 °C směs o,nort;it,11 a gohlo­
nitn voclle fáze CA. Bnz úletu byly prokázány pottzo původní slínkové minerály: CA, CA2 

a nmlé množství C12A7• Vzorky s p-cementem o, úletem vykazovaly od teploty 800 "C jist,ý po­
díl wollastonitu, od 1000 cc byl zjištěn gchlenit, bez ohledu na pl'Íso.clu úletu. 

Vlákno, ve směsi s hlinitanovým nebo p-cemcntem s kfomičitým úletem nepocllóhají tak 
značně korozi ve srovnání s materiály bez pfísady. Pí-i teplot,(, rnoo 

00 bylo, vlákna ji,;, značnú 
na,tave.nťl. 

O1,r. 1. Schematické rentgenometr,:cké zríznarny vzorldt s hUnitanov)Í'm cementem. 
A a-Al,O3 G AI,03• 3 H20 (gibbsit) 
B CA H C3AH6 

C Kalcit .K C3A. CaCO3. 12 H2O 
D CA2 M Mullit 
E C12A1 N CAH10 

Obr. 2. Schematické rentgenometrické záznamy vzorlc,1 s hlinitanovým cementem n křemičitým úletem. 
B CA G' Gehlenit. 
C -· Kalcit M Mull,:t 
D - CA1 N CAH,o 
G Al,O3. 3 H20 O Anort,it 

(Gibbsit) V Vater,:t 
Obr. 3. Schematické rentgenometrické záznamy vzorkú. s p-cenwntem. 

C Kalcit ,J r1-C2S 
F C4AF R - Ca(OH)z 
G' Gehlenit U -- C3S 
I C3A 1,V"-·- Pseudowollastonit 

Obr. 4. Schematické rentgenometrické záznamy vzorl.:11 s p-cementem a ldemičit)Ím úletem. 
C Kalcit R Ca(OH)i 

G' Gehlenit U - C3S 
J í1-C2S W -- Wollastonit 

Obr. 5. Rcsistex s Al-cementem (1200 °0). 
Obr. 6. Resistex s Al-cementem (1300 °0). 

\Vx ____ Pseu.clowollastonit 

Obr. 7. Rcsistex s Al-cementem a křemičitým úletem (1100 °0). 
Obr. 8. Resistex s Al-cementem a křemičit)Ím úletem (1,300 °0). 
Obr. 9. Resiatex s p-cementem (1000 °0). 
Obr. 10. Resistex s p-cementem (1100 °0). 
Obr. 11. Resistex s p-cementem a křemičitúm úletem (1000 °0). 
Obr. 12. Resistex s p-cementem a lcřemičitúm úletem (1200 °0). 

B 3 AH MO,[( E :0: C T B H E \1 E íl{ ).� 1'1 1-; A O .ďl H H O B bl M B O ,;r O h' li O M 
H �EMEHTO:\! IIPII Bh!COI-.h!X TE:\IIIEPATYPAX 

:J;tcuc1,: IUay�rnu* ), B.·ra;urMup .'lax* ), <Dpa11nmw1,: Illcn•mR**) 
*) Te.r1uu,y.1t, HarJjeopa cmporune,11,,u,u: .1t.a11wp1WJ1,0{>', B p110 

**) Teruo111e:c11a, 11. 11., O.w.1wy1{ 

llcc:w;(OBalll,I pa:i:lJI'lllH <pa30BOI'O COCTana li �!l!l,pOCTJlYKl'YJlhl oúpa3!\0B ll(UTOBh!X �rn­
TCjlllilJJOB, 11:w0Tou:1crn11,1x JI3 1,:cp,u11Pwnrnx uo:101;on P ECMCTE l{C P 12, ťBfl:{;rnm,rx 1·:11rno­
:ieMnc-r1,1M l(CMCIIT<)M CEJ-;AP 71 u:rn 11·1\CMCIITOM (' ilOÚa1moii n,m úca i\OOUIJJOI lll,JťO!(O­
ť,11:llmaTIIOro YIIOť,a - noc.;re TC!I,-JOBOii oúpaúonm ;10 1:.ioo °C. B o6pa3IWX C Al-l(CMUIITOM 
II ('l!JIIIWlTIIJ,IM ynocoM no:m111;acT OT 1100 °C l'.MCC:h aIIOJ)TllTa li J'CJJCilllT11 l !OMll�!O C/\2. 
]3c:i ynoca B031Ill!(i\lOT IIC]lBO!Hl'Ja:JI,IIJ,!C 1;:1lllmcpm,1c MIII!Cpa:n,r: CA ll CA2 Hapiiily (', MCHh­
mcii wrncii C12A1. 

lloť,:Ie ,TCJJ.11/JBOii oúpaÚOTIW ;10 1:300 °c BO:J01ma oúe11x ťCf)lliÍ H!l.1Hl0Tť,}I :rna•JIITC:11,HO 
pa:1pymclllll,Dlll li OÚC]lTh!BUJOTť H :mTIJCJ)ilCBIIIII�! JlilťII:IaB0�r. B 06pa:11.1a X (', [l-[(eMCIITOM 
li rn:ll!l{;lTlll,rn ynoťOM OT TC�mcp,ťryp1,1 800 °C ;1ow1:rn110 BO�JIIII;JIOBCIIIIC no:1:Iať.'i'OIHITH II 01' 
1000 °C y oúc11x c.cp11ii oúpa�ona1111c rc:rcmrra. 

\l1IHJ)OťTpy1,Typa TCJ)�!ll'ICť!W oúpaÚ<l'l'aIIIll,lX oúpa:ll\Oll o6cax cepuii n:mnMIIO cyll\Cl'.T· 
BCJIIIO HC OT:III'WUTl'.H. 
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Y no:w1wH CMCCII C CIIJIJIWITIIJ,!M YIIOCOM IICT TaIWBO!'O lll,!pa:l!ITC;n,uoro paapymCl!IIH 1(0 
cponneui110 c ccp11cií 6c:i y1rnaannoii p;o6amrn. Ilpu TCMncpaType o6nrnra 1300 °C o6pa31\1,1 
Hl!OJIJie pacrrJiaIJIIJ!IICh. ťm11103CMIICTI,IJÍ l[CMCIIT Hll:JHCTCH WU! :JTOJ'O TJl!Hl I!fll!MCIICHl!H 
ÓOJICC IIOP:XOP:Hll{HM, T,m !Wh: 01! pcanrpycT C l,tlOJll!llOIJT,IM IJO,IO!WOM llfll! 'fCMncpaTypc npH-

6;111a11TCJlhI!O na 100 °C llJ,IJIIC IIO cpam1cm1ro C IH(CMCIITOM. 

p llC. .f. CxB,\tilllW'l/XJ.llC JJl'll/lli'i'//Od(l II l/Cll OÚ JJ113l{,0// C 2,lllllO.?ť.\WC/111,/.\t l{f.Hť/1/lW.H. 
A - C(-Al,03 G -- Al,03. 3 H20 (wócum) 
B - CA H -- C3AH6 
C -- Jfa.abl{ll111 K - C3A. CaCO3. 12 H2O 
D -- CA.2 �l - My:uwm 
E -- C12A1 N - CAH IO 

i'uc. 2. C:re.1t1-a1nu1<ecHue pe1te1n2e1loaanucu 06pa;i11or: c 2.:ir.utoae.uncnu11.,H t{e�ununo.H u CU.ll,U.-
1.amnu.11 y11oco.11. 
H --- CA A' -- l'e,wu.um 
C IfllJ/.l,I{-llln ,\-{ --- 1lfy:1:1.11r11 
I) CA.2 N ---- CAH IO 

G Al203. ::1 H20 O --- _/1,wpmwn 
(2uúcu.111-) V -- Ha111ep1w1 

Puc. 3. Cx1J.1Wmll-'teCJ.llB pe1u112e1loaa1wc11 oúp11:111ua c n-11e.11ew110.H. 
C -- IťllJl-bl{ll/11. J -- �-C2S 

T - C,AF H - Ca(OH)i 
G' ---- l'e.w1rnm U - C3S 
l -- C3A W* - Jfce11i-Jo110.1.wc1110nw11-

Pw,. 4. CJ:e.,wmu•wc1;11B pe11mi111103a11ucu oópaa1100 c n-11e.11eH111-0.1t u c11.1,u,;a11i1101.11 y1wco.11. 

Puc. 5.

Puc. 6. 
Puc. 7.

Puc. 8. 
Pne. . 9. 
Puc. 10. 
Puc. li.

Puc . .12. 

C - HaJn,111w1 H - Ca(OH)i 
G' -- J'eJICřlltlll ))l -- c3:::; 
.J - �--C2S \V - Bo.u11cmo111un 

\V* - Ilce11i-Joeo,uwc111-01 1-wn 
Pecuc111-e1.c C AI-I/l'.\(C/t/11.0.\t (.1200 °C). 
Pecucme,.-c c Al-1ie.1re1t1110.11 (.1300 °C). 
PecllCIIWJ.C C Al-111i.1te11111-0.H li- Cll.ll,l/./,'/1/lll/.l,I.\I !JIIOCO.\(. (1.100 °C). 
Pecucm.e1.c c Al-11e.HCH111-o.11 u c1uw,;a111-1tu1.11 y11oco.1r (.1300 "C). 
Pecucmem; C 11 -11e.11e1111w.H (.1000 °C) . 
PecllťllWhťC C ll-l/1!.HB/lll!O.\t (.Z ]00 °C). 
Pecucme1,c c n-11.e.1te/lmo.1r n c1111,11,.-am1 1-u.11 y11-oco.H, (1000 "C). 
Pt!CllC/11-CJ.C I.' ll-l/1\H/'1/111-0.\t ll Cl/Jl.l/Hll/11./ll,/,\I- !JIIOCO.\t (.1:200 °C). 

l{RY8TALOVA 8TRUKTÚRA PYROFYLITU bola sprcsnená na základe mono­
kryš;tálových rontgonografických údajov po R-faktor 0,060 (Lee J"tmg Hoo, Guggonhoim 8.: Am. 
l\'lineral. (iG, :l50 (1081)). Doterajšie vedomosti o štruktúro tohoto polytypického minerálu sa pre 
noc!ostatok vhoclnóho matori,ilu zakladali iba na mrraniach neusporiadaných kry:'.;Lálov alobo 
polykryštalickýeh proparátov. i\fonokryštály pyrofylitu vhodné pro rontgcmoštrukLú!'nu annlý,m 
sa. našli rnt nedávno objavenom ložisku ncďaloko lbitiara, Bahia v Brazílii. Lo,íisko je hydrotor­
rnálneho póvodu ,i voikosť kryštálov pyroťylitu dosahuje nž 5 cm. Výsledky št;ruktúmoj analýzy 
potvrdili polytyp lTC v súhlasc s póvoclným modclom 13. B. Zvjaginn. 

Ďurovič 
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fntcructions betwcen Kaolin Fibres mul Cement ... 

Fig. !). Rcsistc:,: 1rith l'ort/111"! cement 
( lt/(/(/ "(}). 

Fig. 11. Resistex w1,th Portland ce,ment and 
silica flue dust (1000 °0). 

F'ig. IO. ResisteJ: with Portland cmne11t 
(1100 °0). 

Ji'ig. 12. ResisteJ; with Portland cement and 
si:lica flue dust ( 1200 °0). 

Sllil,áty č. 2, 1982 




