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Kratké paivodni sdéleni
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Stanovila se teplotnd zavislost prirastku molovej entalpie AHneat(T', Patm) =
= H(T, patm) — H(298 K, patm) krystalického oxidoortofosfore¢nanu gadolini-
tého (GAO)3PO4 pri teplotdach v rozmedzi <1594 K, 1883 K. Vzorka (Gd0);PO4
bola pripravend zrdfanim a postupnym Zihanim zrazeniny v teplotnom intervale
{473 K, 1273 K). Na zdiklade nameranej teplotnej zdvislostt prirastku molovej
entalpie bola stanovend izobarickd teplotnd zdvislost mdlovej tepelnej kapacity
(GdO)3P 0y v teplotnom intervale (1594 K, 1883 K> v tvare

C(T), patm) = o + ﬁT,
kde

1,868 . 10-1 kJ . (mol . K)-1 a
8,88 . 1075 kJ . mol-t. K-2,

o =
B =

Merania sa urobili vo vhadzovacom kalorimetrs.

UVOD

Této praca je prispevkom ku studiu termodynamickych vlastnosti fosfore¢nanov
prvkov vzacnych zemin a nadvdzuje na systematicky vyskum mechanizmu krysta-
lizécie a konstrukcie fdzovych diagramov fosfore¢nanovych systémov typu
Ln,03;—P,0s (Ln- lantanoid) [1] — [6]. Népliiou prace je stanovenie teplotnej za-
vislosti mdélovej tepelnej kapacity C(T', Paim) (GdO);POy, ktory tvori pri atmosferic-
kom tlaku stabilnd jedini modifikdciu az po teplotu 2023 K. Sledovans teplotna
oblast je (1594 K, 1883 K>.

EXPERIMENTALNA CAST

Priprava vzorky

Vzorka (GdO);PO, bola pripravena zrazanim podla schémy 3 Gd(NOs;)s +
—|—- NH4H2PO4 + 3 H;O b (GdO)3PO4 4+ NH4NO3 + 8 HNO3.

Vhodné hodnota pH (7—8) roztoku sa dosiahla pridavkom NH,OH. Zrazenina
(GdO);PO, sa susila pri teplote 423 K, potom sa striedavo drvila a postupne Zihala na.
teplotu 1273 K, ¢im sa zbavila dusi®nanov, amonnych soli a vody. Pri teplote
1273 K sa vytvoril homogénny produkt, ktorého zloZenie (wgg,0, = 88,45 hm.%,
wp,0, = 11,54 hm.%,) odpoveda vzorcu (GdO);PO4. Z rozboru IC spektra vyplyva,
ze v Strukture fosforednanu gadolinitého tohoto zloZenia st pritomné izolované
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tetraédre PO4. Preto sa v tejto praci pouzil sumarny vzorec (GdO);PO4 a zvolil sa
nézov oxXidoortofosfore¢nan gadolinity.

Indexy lomu zluZeniny (GdO);POs, ziskané imerznou metédou, st N, = 1,862
a No = 1,795. Hustota zliZeniny bola stanovena pyknometricky v etyléne pri 298 K.
Jej hodnota d = 0,605 ¢ . cm™3.

Meranie

Pre meranie prirastkov molovej entalpie AHneat(7', Patm) = H(T, patm) —
— H(298 K, patm) bol pouzity vhadzovaci kalorimeter [7]. Vzorka s hmotnosfou
asi 2,5 g bola uloZena polas merania v tégliku z Pt90Rh10 s privarenym vietkom.
Hodnoty prirastkov moélovej entalpie A Hneat(T', patm) sa vypotitali metddou opisanou
v praci [8].

VYSLEDKY A DISKUSIA

Teplotna, zavislost prirastkov molovej entalpie AHneat(7', patm) (GdO);PO4 bola
stanovena na zaklade vysledkov merania (tabulka I) optimalizaciou podla [9] v tvare

AHyeat(T, patm) = (T — 298 K) + b(7 — 298 K )2, (1)
kde @ = 0,2133 kJ . (mol . K)-1a
b=4,44.10-5kJ . mol-t. K-2

Tabulka I

Ixperimentdalne a vypocitané hodnoty prirastku molove]j
entalpie (vztiahnuté na vzorcovy mol (GdO);PO.,)

T AHyeal T, patm)exp ‘ AHyeat(T, Patm)ealc
i K K kJ . mol-! | kkJ . mol-1
— e ;
298 0 0
1594 359,74-1,0 359,3
1668 382,34-1,0 384,0
1695 393,5-52,0 ' 393,1
1738 407,6+1,0 407,8
1781 425,34-1,0 4226
1827 438,3+1,2 438,7
1883 457,54-1,1 458,5

Odhad 3tandardnej odchylky regresnej funkeie (1):
o =1,3kJ . molL
Odhady chyb koeficientiv a a b:
ola) =5,9.103kJ . mol~t. K-t a g(b) =4,0.10-6 kJ . mol-1.K-2.

Z rovnice (1) vyplyva nasledujica teplotna zavislosf pravej molovej tepelnej
kapacity pri atmosferickom tlaku:

O(T, Patm) = o + 6T§ (2)

=a—2b.298K = 0,1868 kJ . mol-1. K1,
2b = 8,88 . 10-5 kJ . mol-t. K-2,

™ R
I

272 Silikaty ¢. 3, 1982
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Sledovand vzorka obsahovala malé mnoZstvo Gd,0; a GdPO., ktoré bolo
zistené kvalitativnou rontgenografickou fizovou analyzou. Je v3ak oprivneny
predpoklad, Ze vzhladom na platnost pravidla Neumanna-Koppa o séitani tepelnych
kapacit krystalickych faz, neprevySuje chyba, sposobend pritomnosfou uvedenych
zliGenin vo vzorke, chybu pouZitej ,,uplnej kalorimetrickej metédy‘ stanovenia
AHBneat(T, patm) a C(T, Patm)-
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OMPEJIEJEHUE TEMIEPATYPHOI 3ABMCHMOCTH
MOJIBHOM TEIJOEMKOCTH C(T, paim)
OKCHJIOOPTOMOCHATA FAJ[OJHHUA (GdO)sPO,

Hpaniaa A. Bowuyapn, slapuca I1. Meseunena, Mapﬁn d:smamosa, MBo ITpoke

Hucmumym zusuu cururamos um. H. B. I'pederwguroca AH CCCP, Jlenunzpad
Hrerumym neopeanuvecrot zusmun CAH, Bpamucaasa

[a ocroBamii KaJOPHMCTPHYUCCKI H3MCPCHHBIX BEJIMYIM IPIPOCTA MOJILHOM JHTAJILIHM
Ayt (T, patm) = H(T', patm) — (298 K, Patm) YCTAHOBHJIK 3aBHCHMOCTL MOJBHOIf TEmIo-
€MKOCTH KpHCTAJNIHYecKoro oxcipooprodocdara ragosmumua (GdO);PO¢ or TemmepaTypunt
B npegenax {1594 K, 1883 I{>.

1Ipody (GdO);PO4, mpeacraBisionlyo CTaOMILHYIO MOAHQUKAINIO 10 TEMICPATYpPH
2023 K, mostyuanu ocaskaexiieM coriacHo peaxnuonuoir cxeme 3 GA(NOs); + NHH,PO4 +
+ 3 H;0 - (GdO)3;P0y4 -+ NIH4NO; + 8 INO;. Bricymensoif mpoMyxT IIOCTEMCHHO 00-
JKArany B mpefeidax 473—1273 K. IloayueHHoe coeduHeise IOABEPrajy PEHTICHOBCKOMY
$azoBoMy aHAMN3Y; Jlajlce YCTAHOBHJIM IIOKA3aTeNIb MPCIOMJICHIS I IIFIOTHOCTD.

3aBucHMocTb Alfneat(T, Patm) HCCIICLYCMOTO COEAIHEHISI PACCUHTAIN M3 3KCIIEPHMEHTANb-
HBIX BEJIMYMH ONTHMu3areii coraacuo [9] B Buae

Afneat(T, patm) = a (T — 298 K) + b . (T — 298 K): (1)

0,2113 kipk. (Mo, R)~' 1t
4,44 . 1075 KiK. Mo~ K2,

rie a
b

[Ipenzaraemoe cramiaprioe oTwiomense Qyuriuir (1) o = 1,3 kox. (Mo ~t. IIpepuno-
Jlaraempie norpeinHocTi kodpduienros a b : o (a) = 5,9. 1073 k. (Mo R)1uo (b) =
=4,0. 105 K. MoJL.~t. K2,

3aBICHMOCTh MOJILIOH TCIIOCMKOCTY OT TCMIICPATYPHI jlaHa OTHOILEHIEM

C(T, patm) = & + BT,

0,1868 rmx. (Most. R)—' 1t
8,88 . 10~% kmiK. Moy~ . -2

rae

B
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DETERMINATION OF THE TEMPERATURE DEPENDENCE OF
MOLAR THERMAL CAPACITY C(7, Patm) OF GADOLINTIUM
OXTORTHOPHOSPHATE (GdO);PO4

Traida A. Bondar’, Larisa P. Mezenceva, Méaria Elidsovéd, Ivo Proks

I. V. Grebenschikov Institute of the Chemistry of Silicates,
Academy of Sciences of the USSR, Leningrad

Institute of Anorganic Chemistry, Slovak Academy of Sciences, Bratislava

The dependence of molar thermal capacity of gadulinium oxiorthophosphate (GdO)sPOy4 on
temperature in the range (1594 K, 1883 K» was determined on the basis of calorimetrically
measured values of the increment of molar enthalpy AHneat(T', patm) = H(T, patm) —
— H(298 K, patm)-

A sample of (GdO);P0,4 forming a stable modification up to 2023 K was prepared by precipita-
tion according to the reaction equation 3 Gd(NOj); + NH.H,PO4 4 3 H,0 = (GdO);P®, +
+ NH;NO; + 8 HNOj. The dried product was gradually ignited in the range from 473 X to
12%3 K. The compound prepared in this way was subjected to X-ray phase analysis; its refractive
index and density were also determined.

The dependence AHneat(7', Patm) of the compound was calculated from the experimental
values by optimizing according to [9] in the following form

AHneat(T, parm) = a(T' — 298 K) - b(T — 298 K)2, (1)

2133 kJ (mole K)-! and

where a = 0.
b = 4.44 .10-5 kJ mole~t K~2,

The estimated standard deviation of function (1) ¢ = 1.3 kJ (mole)-1.
The estimated errors in coefficients a and b: o(a) = 59 %1073 kJ (mole)-! and a(b) =
=4.0x10-%kJ mole—t K-2.

The dependence of molar thermal capacitv on temperature is given by the equation
C(T, patm) = & -+ ﬁT

where o = 0.1868 kJ (mole K)-1 and
B = 8.88 % 10-5 kJ mole—! K-2.
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