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B octanHi poku CTpiMKO 3pic HayKOBHI
inTepec g0 mipodocdary kambuito CaP.0Ov,
SKHM TpOSBIIsIE IMiHHI (hi3MKO-XIMIYHI BJIACTH-
BocTi [1, 2]. Leit ¢pocdar, pasom i3 iHmmmu [3-
10], Mo’ke BUKOPUCTOBYBATUCH LIS OJEpPIKAHHS
HOBHUX KaTaJIITHYHUX CHCTEM Ta SK KOMIOHEHT
pi3HO(YHKITIOHATEHUX MaTepiajiB.

VY naniii poOOTi IPOBEACHO aHAMi3 3aCTO-
coBHocti Metoxy Kemnora-Ky6amescekoro [11]
JUTST BCTaHOBJICHHA 1300apHOi TermoeMHocTi C,
3a3HadeHoro ocdary. Ha ocHOBI omepikaHMX
AQHATITUYHHUX JAHUX, IS HU3BKOTEMIIepaTypHOL
momupikamii  CaP,O;  BH3HaueHO  HOBI
TepMOJMHAMIYHI ~ BJIACTHBOCTI. BpaxoByroum
BaXJIMBICTh Tapamerpa C, sl XapaKTePUCTUKU
HeopraHiyamx crmoayk [12, 13]i #oro TicHwmii
B3a€MO3B’ 130K 3 OaraTbMa TEPMOJIMHAMIYHUMH
¢ynkuisimu [14], s poboTa € aKTyaIbHO0.

[lipodochar kanbLit0 YTBOPIOETHCA B
cuctemi CaO—ROs npu CriBBIAHOIICHH]I BUXIiI-

HUX OiHapHux KommoHeHTiB 2:1 [15]. Ilpu
HarpiBanHi 3a3HaueHuil pochatr CaP.O7 3a3nae
KiJIbka TBepAO(Qa3sHUX TepeTBOPEHb, Iepe-
OyBalO4M NpU TIEBHUX TEMIeEpaTypax y BHIJISAIL
pizHux moniMopdHUX Moaudikamid [15, 16].
3rigao 3 [16], B imTepBam 298.15-1023.00K
icuye Horo C-dasa, npu temneparypax 1023.00-
1413.00K — B-¢asza i B miamazoni 1413.00-
1631.00K — A-¢aza. Temneparypa 1631.00K
BifmnoBigae Touni mnasneHas CaP.0y.

Po3pi3HeHi BiZOMOCTI CTOCOBHO TEpMO-
JUHAMIYHAX  BJIACTUBOCTEH  KPUCTAJIYHUX
moaudikarii mipodpochary CaP.Or srpynosano
B noBimuuky [16]. YacTuHy IMX pe3yibTaTiB
HOPIBHIOBAJIM 3 BEIMYMHAMH, OICPIKYBAaHUMH 32
nmonomororo Merony Kemnora-KybameBcbkoro
(rabm. 1). Bim3naummo, 1m0 oOpaHHi MeETOX
HONEPEeIHBO aNpPOOOBAHO HA TPHKIAMI JIESSIKHX
¢docdaris [17-22].

Ta6auus 1. [TopiBHAHHS Ofep:KaHUX BETUYMH 1300apHOT TEIUIOEMHOCTI Ta 3MiHM €HTAJbIii HU3BKO-
temmeparypHoi Mmoaudikamii (C-asu) mipodochary kamsifiro CaP,Or 3 nanumu i3 [16]

T Cp, Cp, y Hr—Hags, Hr—Hzgs, A
K, Jxd/(monbeXxK) | JIx/(MonsXK) ‘%; kJx/Monn K JIx/MoTh ‘%;
[16] [nana po6orta) [16] [nana poborta)

298.15 187.763 187.331 -0.23D 0.000 0.000 0.400
300.00 188.523 188.103 -0.228 0.348 0.347 -0.287
400.00 217.396 217.731 0.154 20.806 20.799 -0.034
500.00 234.078 235.296 0.520 43.438 43.509 0.163
600.00 245.961 248.112 0.87% 67.466 67.705 0.354
700.00 255.577 258.687 1.217 92.556 93.058 0.542
800.00 263.986 268.067 1.546 118.542 119.408 0.726
900.00 271.693 276.751 1.862 145.330 146.649 0.908
1000.00 278.964 285.005 2.166 172.866 174.740 1.084
1023.00 280.592 286.859 2.233 179.301 181.316 1.1p4
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Ak G6auumo 3 Tabm. 1, po30ikHICTE MiX
Bimomumu pesynbratamu  C, s C-dasu
CaP.0; [16] Ta oTpuMaHuMu B [IaHii pobOTi €
He3HauHOl. B  TemmeparypHomy iHTepBaii
298.15-600.00K Bona He meperumrye 1 %. 3i
30UTBIIIEHHSAM TEMIIEPATYPH BIIXWICHHS 4 ACII0
3pocTae 1 AOCiIra€ MaKCHMAaJIbHOTO 3HAYCHHS
2.233 %gB Toumi ¢azoBoro nepexoxy 1023.00K.
Benmnmuuan iHIIOTO TEPMOIWHAMIYHOTO ITapa-

MeTpa, B3ATOTO JJIs MOPIBHSHHS, a caMe 3MiHH
eHTanbmii Hr—Hes, HaBITH crabmre BiapizHS-
10ThCA Bif manmx [16]. 3HaueHHs A 3pOCTalOTh
10 1 % Tineku mpu HaOMMKEHHI O TeMIepa-
TYpH CTPYKTYPHOI TpaHchopMariii.

3 MeTOI0 Kpalmioi HAaOYHOCTI, 33 JTaHUMH
tabn. 1, moOynmoBano rpadiyHy 3aJEKHICTH
3a3HaYCHUX TEPMOAMHAMIYHHMX MapaMeTpiB Bif
abcomoTHOI TeMneparypu (puc. 1).
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Puc. 1. TlopiBHSHHS TeMIIEPaTYPHHX 3aJIKHOCTEH 1300apHOT TEMIIOEMHOCTI (BEPXHI TOUYKH)
Ta 3MiHM eHTaNbMii (HIKHI TOUKH) 13 Jkepena [16] (kpyKedkd 4OPHOTo Ta CHHBOTO KOHTYPIB)
3 0Jiep)KAHUMHU B aHiil poOOTi (Kpy»KE4KH YSPBOHOTO Ta KOPHYHEBOTO KOHTYPIB).

Sk BugHO 3 puc. 1, Bigxunenus 10 0.5 %
MPaKTUYHO  HEMOMITHE HAa  BIAMOBIIHOMY
rpagiky. eska po30iKHICTh BiKCYETbCS TUIBKU
npu BeamduHi 4~1 % (0.8-1.2 %)a crae Oinpi
moMitHOrO mipu A~2 % (>1.8 %).3 wmeroio
MOPIBHSIHHS TAaKOX aHalli3yBajlll TeMIIepaTypHi
3aJIe)KHOCTI 1300apHOT TETUIOEMHOCTI Ta 3MiHU
SHTAJIBII] I CEepPeAHBO- Ta BHCOKOTEMIIEpa-
TypHOi Momudikamniii CaP.0; (Biamosigno B- i
A-tazu). Ilpu 1bOMY BHSBICHO, IO MAaKCH-
MaJibHI BIIXWJICHHS CTaHOBIATE 3.299 % mpu
1413 K (y touri mepexony B- B A-dasy) Ta
4.197 %mnpu 1631 K (HaiiBumiiii temmeparypi
icHyBaHHs A-(asm). LlikaBo 3ayBayKuTH, IO TIPH
1631 K mnoumnaersca miasienHs CaP.O; i,
srigao 3 [16], BimOyBaeThcs CTPHOOK TEIUTO-
€MHOCTI — BOHa 3pocTae Oinbi sik Ha 27 %.Taka
pizka 3MiHa HE  (IKCYETBCSI  METOJOM,
BUKOPHCTAaHNUM Yy JTaHili poOoTi.

BpaxoByroun, 110 CcydYacHi METOJHMKH
XapaKTePU3YIOThC MOXHOKOI B Mexax 1-3 %
[23], BusHauyenus temnoemHocti CaP.O; 3a
noromororo Merony Kemmora-Ky6amieBcbkoro,
NpUHAWMHI 10 Tiepiioro (a3oBOro IMepexoy,
MO’KHA BB2)KaTH BHUCOKOTOYHUM. 3 OIJISy Ha
1le, IPY BCTAHOBJICHHI TEPMOJMHAMIYHUX Tapa-
metpiB CaP.O; naiiBumoro TounicTiO (TOHAL
97 %) moBHMHEH XapaKTEpU3yBaTHCS TeMIIepa-
TypHuii inTepsan 298.15-1023.00, ans sikoro B
JaHiii poOOTi omepkaHO HOBI pPE3yNbTaTH.
3okpema, I TOPOMDKHHX TeMIlepatyp i3
BKA3aHOTO Jiana3oHy BU3HayeHO BenuuuHu C, i
Hr—Hogg, sikux Hemae B [16]. Kpim Toro, moaioHo
mo [14], omepskaHO BiAMOBIAHI 3HAYEHHS IS
JIOMATKOBUX TEPMOJIWHAMIYHUX ITapaMeTpiB —
3MiHH eHTpomii Sr—Sgg Ta MpUBEAEHOI eHeprii
I'i66ca @1, AKi TaKOX BIIICYTHI B JIiITEpaTypHUX

moxepenax. OTpuMaHi BETMIUHHI TPEICTABIICHO B
Tabm. 2.
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Tabauns 2. OxpepkaHi BETMYMHM TEPMOIMHAMIYHUX IapaMmeTpiB Hu3bkoTemnepaTypHoi C-¢asu
nipodocdary kanpiiro CaP.0;

T, Gy, Hr—H2gs, Sr—Sos, Dr,

K JUx/(MonbpXK) kJLx/Moib JUx/(MonbxK) JUx/(MonbpXK)
320.00 195.753 4,188 13.552 0.464
340.00 202.339 8.170 25.622 1.593
360.00 208.090 12.276 37.353 3.253
380.00 213.178 16.490 48.743 5.348
420.00 221.850 25.196 70.520 10.530
440.00 225.610 29.671 80.929 13.495
460.00 229.074 34.218 91.035 16.648
480.00 232.290 38.832 100.853 19.953
520.00 238.124 48.243 119.681 26.906
540.00 240.800 53.033 128.719 30.510
560.00 243.346 57.874 137.523 34.177
580.00 245.778 62.766 146.105 37.888
620.00 250.361 72.690 162.649 45.407
640.00 252.534 77.719 170.632 49.196
660.00 254.642 82.791 178.436 52.995
680.00 256.690 87.904 186.068 56.797
720.00 260.638 98.251 200.853 64.393
740.00 262.547 103.483 208.020 68.178
760.00 264.419 108.753 215.047 71.951
780.00 266.258 114.060 221.939 75.708
820.00 269.848 124.783 235.344 83.170
840.00 271.606 130.197 241.868 86.872
860.00 273.341 135.647 248.280 90.551
880.00 275.055 141.131 254.583 94.207
920.00 278.431 152.201 266.885 101.449
940.00 280.095 157.786 272.891 105.034
960.00 281.744 163.404 278.805 108.593
980.00 283.381 169.056 284.631 112.125
1020.00 286.618 180.456 296.033 119.115

BuCHOBKH Vorob’eva N.A., Telitsin V.D. Calcium Phosphate

Hdnsa  mipodocdary kamsuito CaP.O;
3MIMCHEHO  TOPIBHSAHHSA  TEPMOIWHAMIYHUX
BJIACTUBOCTEH, ofepkaHux MerojoMm Kemmora-
KybameBcbkoro, 3 HaBeIGHUMH B JTEpaTypHHUX
Jokepenax. BcTaHOBIEHO, IO BUKOPUCTaHUM
METOJ y TemrmepaTypHoMmy iHTtepBam 298.15-
1023.00 K xapakTepu3yeTbCsi BHCOKOIO TOY-
mictio (momam 97 %). Ha miii mimcraBi, mmis
3a3HAYCHOTO Jiala3oHy TeMIEpaTyp, BU3HAUYCHO
JOJAaTKOBI TepMoanHaMiuHi mapamerpu C-¢asu
CaP.0r.
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THERMODYNAMIC PROPERTIES OF CALCIUM
PYROPHOSPHATE Ca2P.07: COMPARISON OF DIFFERENT
RESULTSAND OBTAINING OF NEW DATA

Vashkeba N.B., Kozma A.A., Golub N.P., Golub E.O., Gomonaj V.I.

Uzhhorod National University, Pidhirna St., 46, 880Uzhhorod, Ukraine
e-mail: Anton_Kozma@yahoo.com

In this work the analysis of applicability of KefjeKubaschewski method is conducted for
establishment of isobaric heat capadity of calcium pyrophosphate ¢gR0O;. On the basis of the
analytical data, for low temperature modificatidnGaP.O- certainly there are new thermodynamic
properties.

Divergence between the known results of isobarét bapacity for the solid C-phase of calcium
pyrophosphate GB.O; and got in this work is insignificant. In tempenat range 298.15-600.00 K it
does not exceed 1 %. With the increase of temperaturejectiond grows and arrives at a maximal
value 2.233 % in a phase transit point at 1023.00 K

The values of other thermodynamic parameters, tedkecomparison — change of enthalgy-
H20s, are characterized even less deviations from thevk data. Valuet grow to 1 % only at
approaching to the temperature of structural tansdtion.

With the purpose of comparison also took tempeeati@pendences of isobaric heat capacity
and change of enthalpy for average and high teryreranodifications of G&.0O-; (accordingly B-
and A-phases). Thus is established that at 141® khé transit point of B- in A-phase) of rejection
arrives at 3.299 %, and at 1631 K (to the overhpeadt of existence of A-phase) — 4.197 %.

Interestingly to notice that at 1631 K begins nmgjtof CaP.O; and, in obedience to literary
data, there is a jump of heat capacity is growsentteain on 27 %. Such variation is not fixed a Kgllo
Kubaschewski method, select in this work.

Taking into account, that the most exact moderrhoug are characterized an error within the
limits of 1-3 %, determination of isobaric heat @eipy of CaP.O; after a select method, at least to
the first phase transition, it is possible to cdasihigh-fidelity. In this connection, by the grestt
exactness at determination of thermodynamic paemnéover 97 %) guilty characterized temperature
interval 298.15-1023.00 K for which new results goéin this work. In particular, certainly values
C, andHr—H.gs for temperatures from the indicated range, buthare not resulted in literature. Are
the proper values in addition, got for additiortaérmodynamic parameters — change of entiSpy
Ssand reduced of Gibbs energy, what are not in literary sources.

Keywords: calcium pyrophosphate €R0O-; thermodynamic properties; Kellog-Kubaschewski
method.
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