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Termicka analyza a kalorimetrie
oxidovych material u

e Termicka analyza a konstrukce fazovych diagram 1

* Fenomenologie fazovych p fechod 1

» Kalorimetrické stanoveni zakladnich termodynamickych veli €in

* AH, C,(T): experiment vs. teorie

» Fazove diagramy T-X-pg,

» Oxidova x kovova tavenina a chovani v okoli kritického bodu

» Tepelna kapacita za konstantni aktivity kysliku —satu  raéni pfFispévek
* Vliv nestechiometrie na  C,
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Termicka analyza a klasifikace fazovych p  fechod
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Termicka analyza a klasifikace fazovych p  fechod
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DTA/DSC — experimentalni fazove diagramy,
slu ¢ovaci entalpie z rovnovaznych dat
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AEHQO,(s) — AEO(s) + Hg(g) + O ,(9)
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DSC — entalpie fazovych p Fechod U
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Vhazovaci kalorimetrie — m éreni
rozpoust éciho tepla
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Tepelna kapacita za nizkych teplot

Adiabaticka kalorimetrie
C, = Q/AT < 1
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Tepelna kapacita za nizkych teplot

Relaxacni metoda / PPMS
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Tepelna kapacita za nizkych teplot —
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Entropie a nizkoteplotni C , — vliv hmotnosti

atom u a silovych konstant: MgO vs. BaO
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Entropie a nizkoteplotni C, smésnych oxid U
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HF-DSC — dynamicka vs.

inkrementalni metoda
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Vhazovaci kalorimetrie — stanoveni relativnich entalpi i
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Simultanni analyza dat LT- C;, HF-DSC a
vhazovaci kalorimetrie
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Kyslikova nestechiometrie v oxidovych systémech

Latky vym énujici s okolim jednu €i vice slozek : nestechiometrické oxidy,

hydridy, hydraty, oxykarbonaty, sulfidy, ...

Obsah volné slozky (kysliku) v systému je ur
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System Co-O: odm iSeni a kriticky bod
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System Co-O: odm iSeni a kriticky bod
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Fazové diagramy ¢€astecéné otevienych systém u

Systém Sr-Co-(0)

—b

33.0+

32.5

32.0

800 900 1000 1100 1200 1300

315

T

6.04 B

6.00

5.96

5.84 B

1200 1300 1400 1500 1600 1700
T(K)

2300
2200
2100
2000
1900
1800

1700

%1600 3

= 1500
1400
1300
1200
1100

1000
900

2400
2200
2000

1800

1400
1200

1000

800

E;I. - (:() - ‘:)2
p(0,) = 0.21 atm, 1atm ﬁhctSage’”
Do, = 0,21
o § 3]
- ~ b (8]
J Py 5 7
- <]
el138 S
-—||© O-
0o &)
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
Co/(Sr+Co) (mol/mol)
. IR
Po, = 1,0 ;
L] [} -
L]
L[] L]
T
[ ] [ ]
d . . . T
01 02 03 04 05 06 o7 038 0s 1

0.Jankovsky, D.Sedmidubsky, J.Vitek, Z. Sofer, Phase equilibria in Sr-Co-O system in air atmosphere

Journal of the European Ceramic Society 35 (2015) 935-940

Col(Sr+Co) (mol/mol)



Podm inky rovnovahy v €aste éné otev renych

systémech
F F
Hypervolna energie : L=G— Y Ny =H-TS= ¥ f; 0y
f=1 f=1

oxidy: Z= G -nyG°,,/2 —RTIn(ay,) / 2

Z=3u0—(N%+9) e =2 (1% +RTIna) n —(n%+J) (u° RTIn &)

n = vjo+Zv- A

i +vjf.5

intrinzické krystalochemické reakce:

A

ot ©20%,)57.p =2V W% +RTIN &) = 4G + RTIn K, =0

inkorpora €ni reakce:

Oy (02/66) 1 p,, = 2 Vi (% +RTIna) —u% +RTIn & = A4G%; + RT In Ky =0

(6ZI66) 1 p= (0ZI3S) 1 p,; + Y,(6Z104,)(04,/05) = AG + Y, AG,(64,185) = O




Nestechiometrie jako funkce T alog a;

) " Kg = L
vlastni plutabilita: § (aln a, ]T TGA, coulometricka titrace
P

(o,
teplotni ftochabilita: K = _[a-rl p TGA

relativni parc. mol. entalpie: AH, = 6(1/T)j EMF galvanickych ¢€lank
Yi.p



Nestechiometrie a tepelna kapacita

Izochoricka:  C, = U Izobaricka: C,= (OHJ =C, TV -
GT oT V&
|zopletni: Izodynamick&: konstantni aktivita volné slozky
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Satura €éni prispevek k izodynamické kapacit €
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Deviacni pFispévek k C, v dusledku
nestechiometrie
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Kyslikova nestechiometrie Bi
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Tepelna kapacita Bi ,Sr,Co0Oq,s
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Nestechiometrie a tepelna kapacita
(Bi.4Sr,6)Sr,Co0¢ 5
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Vliv nestechiometrie na teplotni

roztaznost a stla citelnost

tlakova ftochabillita:

teplotni
roztaznost

izotermni
stla ¢itelnost

K]cp

{2
ap ag, T

1) 1Y,
AS&tIB — lgr,af _lgr,Yf = _(V)Vf Kfp = (Vj(\/f +Avf fp
A, B=dB +f(‘mvf] do
dev. T,f 0 ap )
R K :(ﬂ __ A,
K g Kt o ), v TAV,



Prisp évek nestechiometrie k
dilata énimu €lenu tepelné kapacity

Va?
Dilata &ni &len C, AyC=C,-C, = 5 T
V,+0,V )a, +A,,
AdiIC ( ((,18 +)(A ,B)d va) T Ad|IC DMdev
0 dev.
A.C :VOO'ST Md (1+Adev\//v )(1+Ade\)a/a0)2
o g v 1+2,.8/ 3,)
o
DgV =N [V dd= n[d/ +jAv ddj
0

D.Sedmidubsky, P.Holba
Material properties of nonstoichiometric solids
J.Therm.Anal.Calorim. 120 (2015) 183-188
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