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Na zaklade vysledkov Strulktvrnych analyz C3AHs a C12A,H sa pre
tieto zlubeniny vypobitali ich praskové difrakéné zdznamy. Zdznamy
su prezentované v tabeldrnej a grafickej podobe.

UVOoD

Stadium termickej dehydroxylacie C3AHs, ktory je jednou z délezitych
zloZiek hydratovanych cementov je stéastou SirSieho vyskumu spojivovych
materidlov, ktorého cielom je prispiet k prehibeniu poznatkov o ich stabilite,
vlastnostiach a moZnostiach pouzitia za réznych podmienok.

Dnes sa vseobecne prijima dvojstupnovy mechanizmus termickej de-
hydroxylacie CzAHs. Podla prac Balla a kol. [1] a Kuzela [2] mozno pisat
termicktd dehydroxylaciu nasledovne:

7 CsAHs = Cp,A-H + 9 CH + 32 H, (1)
9CH=9C+ 9H. (2)

Dehydroxylaciou vznikd v prvom stupni prechodnd fiza CpA7Ho_1 s ku-
bickou symetriou, ktord sa v druhom stupni meni na stabilnd fazu s tetra-
gondlnou symetriou [3].

Pre identifikdciu faz vznikajicich pri termickej dehydroxylacii C;AHs
je nevyhnutné poznat ich praskové difrakéné zaznamy. Pokial ide o C3AHs
existujua v literature dva pramene. V prvom z nich [4] s intenzity jednotlivych
difrakecii hodnotené iba kvalitativne (t.j. slovne, pomocou 7-stupnovej
skaly). V druhom (ASTM-2-1124) st intenzity sice hodnotené numericky,
ale opét iba velmi hrubo (pomocou 10-stupnovej skaly) a pri indexécii sa
nezohladnuji mozné koincidencie.

Praskové difrakéné udaje pre C,AsH existuju v literatire pre tuto zli-
¢eninu len s kubickou symetriou (ASTM-9-413), [5]. Udaje pre CiA;H
s tetragondlnou symetriou v literatire neexistujua.

Z tychto dévodov sme sa rozhodli pouzit vysledky struktirnych analyz
CsAHs a Ci2A7H [3] a postupom analogickym postupu Borgovej a Smitha [6]
vypoditat ich praskové difrakéné zaznamy.

VYPOCET

K vypoétu sa pouzili hodnoty mriezkovych parametrov (Tab. I) a poléh
atémov tak, ako ich pre CsAHs a Ci;A;H urdil Bartl [3]. Vypodet sa uskutoénil
pomocou programu, ktory napisal Weiss [7]. Vysledky vypoctu st prezento-
vané v Tab. II a III a v grafickej podobe na obr. 1 a 2.
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Tabulka I
Hodnoty mrieZzkovych parametrov pre C;AHs a C;A,H; Bartl [3]
C;AHs, CpAH
Ta3d T42a
a = 12,676 . 10~1om a=c¢=11,980.10"10m
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Obr. 1. Politany praskovy difrakény zdznam pre C:AHs Bartl, 1969;
(@ = 12,576 . 1010 m, Acuxwr = 1,64051 . 10~ m, polsirka 0,03 °©O, Imax = 100).
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Obr. 2. Poditany praskovy difrakény zdznam pre C12A,H Bartl, 1969;
(@ = ¢ = 11,980 .10 9m, Acuxer = 1,64081 . 10-10m, polsirka 0,03°0, Imax = 100).

370 silikaty ¢. 4, 1978



Poditade praskové difrakéné zaznamy. ..

Vypoéitané hodnoty, ktoré st uvedené v Tab.II a III zahrnuju polohy
difrakénych éiar (°@), dnxi-hodnoty (10-10 m), indexy hkl a hodnoty poéi-
tanych intenzit IREL a IPK. Hodnoty IREL sa odvodili z |#¢|* hodnot
po ich korekecii na multiplicitu difrakénych &iar v praskovom difrakénom
zdzname a po ich korekeii na Lorentzov a polarizaény faktor. Hodnoty
IREL predstavuja relativne intenzity, pricom maximéalna intenzita v uvazo-
vanom uhlovom obore I nax sa rovné 100.

Tabulka 11

Tabulka poéitanych udajov pre C;AHs — Bartl, 1969

THETA D HK L IREL IPK
8.64 5.1341 2 1 1 100 100
9.98 4.4463 2 2 0 36 36
13.26 3.3611 3 2 1 49 49
14.19 3.1440 4 0 0 43 43
15.91 2.8121 4 2 0 68 68
16.71 2.6812 3 3 2 3 4
17.48 2.5671 4 2 2 17 17
18.21 2.4664¢ 4 3 1 25 25
19.62 . 2.2961 5 2 1 92 92
20.29 2.2231 4 4 0 4 4
22.20 2.0401 5 3 2 ; 44 98
22.20 2.0401 6 1 1 I 54 98
22.81 1.9884 6 2 0 8 8
23.41 1.9405 5 4 1 1 1
24.57 1.8542 6 3 1 1 1
25.13 1.8152 4 4 4 11 11
25.69 1.7785 5 4 3 3 3
26.23 1.7440 6 4 0 45 45
26.77 1.7114 5 5 2 18 26
26.77 1.7114 6 3 3 1 26
26.77 1.7114 7 2 1 7 26
27.30 1.6805 6 4 2 62 62
28.86 1.5972 6 5 1 13 13
29.37 1.5720 8 0 0 15 15
29.87 1.5480 7 4 1 1 1
30.36 1 1.5251 | 8 2 0 2 2
30.85 I 1.5031 | 6 5 3 2 2
31.34 : 1.4821 8 2 2 5 5
31.82 1.4619 7 4 3 2 2
32.78 1.4240 75 2 1 1
33.25 1.4060 8 4 0 18 18
34.18 1.3722 8 4 2 7 7
34.64 1.3561 6 5 5 4 6
34.64 1.3561 | 9 2 1 2 6

Hodnoty IPK predstavuji IREL hodnoty zvysené o intenzitné prispevky

z ostatnych difrakecii za predpokladu, ze difrakény profil vyhovuje Lo-
rentzovmu vztahu:
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Tabulka II11

Tabulka potitanych udajov pre C;,A;H — Bartl, 1969

THETA D H K L IREL IPK
|

5.22 8.4711 1 01 3 2
7.39 5.9900 2 00 1 1
9.07 4.8908 2 11 100 100
9.07 4.8908 1 1 2 58 100
10.49 4.2356 2 2 0 1 2
10.49 4.2356 2 0 2 3 2
11.74 3.7884 3 0 1 4 11
11.74 3.7884 1 0 3 4 11
11.74 3.7884 3 1 0 8 11
13.93 3.2018 3 2 1 12 14
13.93 3.2018 2 1 3 4 14
13.93 3.2018 3 1 2 6 14
14.92 2.9950 4 0 O 39 33
14.92 2.9950 0 0 4 13 33
15.84 2.8237 4 1 1 1 1
16.72 2.6788 4 0 2 50 100
16.72 2.6788 2 0 4 57 100
16.72 2.6788 4 2 0 51 100
17.57 2.5541 3 3 2 6 8
17.57 2.5541 3 2 3 7 8
18.38 2.4454 2 2 4 25 46
18.38 2.4454 4 2 2 48 46
19.15 2.3495 4 1 3 1 7
19.15 2.3495 4 3 1 1 7
19.15 2.3495 5 1 0 2 7
19.15 2.3495 1 0 5 4 7
19.15 2.3495 5 0 1 4 7
20.64 2.1872 5 1 2 14 30
20.64 2.1872 5 2 1 16 30
20.64 2.1872 2 1 5 17 30
21.35 2.1178 4 0 4 2 1
22.04 2.0546 5 0 3 1 3
22.04 2.0546 5 3 0 2 3
22.04 2.0546 3 0 5 2 3
23.37 1.9434 3 2 5 13 30
23.37 1.9434 5 2 3 13 30
23.37 1.9434 5 3 2 12 30
23.37 1.9434 6 1 1 7 30
23.37 1.9434 1 1 6 30
24.65 1.8486 5 4 1 2 4
24.65 1.8486 4 1 5 1 4
24.65 1.8486 5 1 4 3 4
25.88 1.7664 6 1 3 2 4
25.88 " 1.7664 6 3 1 2 4
25.88 1.7664 3 1.6 2 4
26.48 1.7292 4 4 4 19 12
27.07 1.6942 4 3 5 1 6
27.07 - 1.6942 5 3 4 1 6
27.07 1.6942 5 4 3 1 6
27.07 1.6942 1 0 7 3 6
27.07 1.6942 71 0 2 6
27.07 1.6942 7 0 1 3 6
217.65 1.6613 4 0 6 14 28
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a; — maximalna vyska difrakéného profilu,
a, — polsirka,
@3 — poloha maxima.

Program Weissa [7] numericky nevyhladdva polohy difrakénych maxim
po vzajomnom ovplyvneni difrakénych diar.

Pre grafické vyhodnotenie zdznamov (obr. 1 a 2) sa superpozicia (intenzita)
poditala s krokom 0,05°6. Pri vypoéte sa zvolila polsirka 0,03°@. Pre
ionizované atémy Ca, Al, O sa pouzili atémové rozptylové faktory podla
Cromera a Wabera [8]. Ziznamy sa poditali pre Ziarenie CuKoy(4 =
— 1,54051 . 1010 m).

Vypoéty sa urobili na samoéinnom poéitadi CDC 3300 vo Vyskumnom
a vypoétovom stredisku OSN v Bratislave. Difrakéné zdznamy sa kreslili
zapisovadom Calcomp.

Pokrabovanie tabulky 111

THETA D H K L IREL IPK
27.65 1.6613 6 4 0 16 28
27.65 1.6613 6 0 4 15 28
28.22 1.6303 3 3 6 2 8
28.22 1.6303 5 2 b 4 8
28.22 1.6303 6 3 3 4 8
28.22 1.6303 5 5 2 1 8
28.22 1.6303 7 2 1 1 8
28.22 1.6303 71 2 1 8
28.22 1.6303 2 1 7 1 8
28.79 1.6009 6 4 2 19 38
28.79 1.6009 4 2 6 19 38
28.79 1.6009 6 2 4 22 38
29.34 1.5731 7 3 0 1 1
30.44 1.6215 3 2 17 2 4
30.44 1.5215 6 1 5 1 4
30.44 1.6215 6 5 1 1 4
30.44 1.5215 7 2 3 1 4
30.44 1.6215 51 6 1 4
30.44 1.6215 7 3 2 1 4
30.98 1.4975 0 0 8 5 8
30.98 1.4975 8 0 O 7 8
31.52 1.4746 71 4 4 7
31.52 1.4746 7 4 1 4 7
31.52 1.4746 4 1 7 3 7
33.09 1.4119 8 2 2 1 0
33.61 1.3926 4 3 17 3 13
33.61 1.3926 7 3 4 5 13
33.61 1.3926 7 4 3 3 13
33.61 1.3926 5 0 7 3 13
33.61 1.3926 75 0 3 13
33.61 1.3926 3 1 8 1 13
33.61 1.3926 8 1 3 1 13
33.61 .1.3926 7 0 5 2 13
34.63 1.3565 7 5 2 2 3
34.63 1.3565 5 2 17 1 3
34.63 1.3565 7 2 5 2 3
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PACUNUTAHHBIE IIOPOIIKOBBLIE JUOPAKIITMOHHBIE 3AIINICH
OIS C3AHs 11 CiAH

Cseroszap Bauwkosur, fIm Maiinusr*

Hrucmumym neopearnuneckott xumuw CAH, Bpamucaasa

* HagheOpa xumuneckott mexHon0eul CUAUEAMOE TUMUKO-METHOAOEUNECKOEO
paryavmema CIIIH, Bpamucaasa

113 u3BecTHLIX KpucTainmmdeckix cTpyKTyp CsAHg m CpA,H [3] amamoruuno crmocody
Boprosoit n IlImMuta [4] pacuuTanu X MOPOIIKOBBIE AM()PAKIHMOHHLIE 3aImMCH. BeMInHEI
OTHOCHTENIFHEIX HHTeHCHBHOCTeH quf)paxnuonnsrx Jmanii (IREL) BoBommim 13 | F|? Bein-
TIH II0CJIe UX KoppeKmun Ha (akrop JlopeHma u monsApuaalioHHLHE (JAKTOP M HA MYJLTI-
OUIIHTHOCTD.

Ilpu cymepro3umun Ju(pPaKIMOHHBIX JIMHMI B paccMaTpHBaeMoil yrioBoil obiactu
IpEIIOaarajoch, IT0 X MuPAaKIIOHHEHE MPOQWIL HAXOAUTCA B COOTBETCTBHMH C OTHOLIE-
HueM Jloperna [3]. I'padnrueckas 3amnch Au@paKIHOEHEOro Npodua Horydalack ¢ HOMOILIO
KoopauHaTHOro permcrparopa Calcomp Ha camoBnruicinTeiasHoil Mammae CDC 3300.

Ha ocHOBaHIN pacYMTAHHBIX IOPOUIKOBLIX AuPaKIHOHHEIX 3aMUCCH MOYKHO JIPOBOJINTE
HAeHTHPHKAUIO 00pa3yIoMXes mpll TepMuieckon fermapoxcunaniit CsAHs a3, m0in3ysich
X xrppaKUHOHHLIMI JIHHIAMH B KauecTBe IOKasaTejeil. [Ia ocHOBaHHH TOI'O MOMKHO IIPO-
BOJHTH LIPSAMOC HCClIe0BaHMe TepMiruecKoil feruaporcmianiuu C3AHg myTeM peETIeHOBCKOTO
¢$azoBoro amasu3a.

Puc. 1. Pacuumarkhan nopowkosas Oupparyuonnas aanuce 0Oas CsAHs Bapma, 1969;
(a = 12,576 . 1010w, Acuxa = 1,540561 . 10710 wt, noaywupuna 0,03° 0, Inax = 100).

Puc. 2. Pacuumannas nopowrosan Ougpparyuornas sanuce dan CnA;H Bapma, 1969;
(@ =c¢ = 11,980 . 1071 41, Acuker = 1,54051 . 10-1° &, noaywupuna 0,03° O, Imax =
= 100).

COMPUTED POWDER DIFFRACTION
PATTERNS FOR C;AHs AND CpAH

Svetozdr Balkovie, J4n Majling*

Institute of Inorganic Chemistry, Slovak Academy of Sciences, Bratislava

* Department of Chemical Technology of Silicates, Faculty of Chemical Technology
Slovak Technical University

Using a procedure anological to that by Borg and Smith [4] powder diffraction
patterns of C3AHs and Ci2A;H were computed on the basis of their known
structures [3]. The values of relative intensities of the diffraction lines (IREL)
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were derived from the | Fc |2 values after these had been corrected for the Lorentz
factor, the polarization factor and for multiplicity.

In the superpositioning of diffraction lines within the angle region in question
their diffraction profile was assumed to comply with the Lorentz relation [3].
A graphic record of the diffraction profile was made by the Calcomp plotter on the
CDC 3300 computer.

The computed powder diffraction patterns allow to indentify the phases arising
during thermic dehydroxylation of C;AHs by means of their indexed diffraction
lines. Their knowledge allows thermic dehydroxylation of C;AHs to be studied
directly by means of X-ray phase analysis.

I'ig. 1. Computed powder diffraction pattern for C:AHs Bartl, 1969. (a = 12.576.
. 10710 m, Acukey = 1.64061 .10~ m, halfwidth 0.03 °O, Inax = ).

Irig. 2. Computed powder diffraction pattern for Ci,A,H Bartl, 1969; (a = ¢ = 11.980 .
.10~ m, Acukem = 1.54051. 10~ m, halfwidth 0.03 °O, Iynax =
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