YPABHEHUE COCTOAHUA OANOKCUAOA YPAHA MNPU BbICOKUX KOHUEHTPALIUAX
OHEPIr'vn. CPABHEHUE TEOPUU U SKCIMNEPUMEHTA.

N.N. Nocunesckuii®, A.6. Measenes?, B.K. MpsizHos®, A.B. Ykpaunen?®

'Mocrosckull ¢pusuko-mexHuyeckuti uHcmumym (locydapcmeerHslil YHusepcumem) Mocksa
2 PoSIL| BHUNA®, Capos,
® Miuemumym npo6nem xumuyeckoil ¢pusuku PAH, YepHozonoeka

B pamkax mexpgyHapogHoro npoekta MHTL (cm. poknapg b. LWapkoBa u ap. Ha aTon
Ceccuun), MOCBALIEHHOINO  3KCMEPUMEHTaANbHOW NPOBEPKE YpaBHEHUS  COCTOSHMSA
BbICOKOTEMMEPATYPHLIX MPOAYKTOB HarpeBa Auokcuaa ypana [1], Bo BHUN3® (Capos)
npoBeAeHbl 3KCMNEPUMEHTLI MO yAapHOMY CXaTuio 1 nocnegyowemy N3o3HTPoONn4ecKomy
pacLUMpeHno NOpUCToro anokeuga ypaHa (cm. goknag M. XKepHokneTtosa M gp. Ha 3Ton
Ceccuu). [Ina uHTEpPNONALUMOHHOIO OMUCAHUA pPe3yrnbTaTOB 3TOr0 3KCnepumeHTa 6bino
paspaboTaHo MoAUMUMPOBaAHHOE  LUMPOKOAMAMNA30HHOE  YpaBHEHWE  COCTOSAHWUS,
obobuwjatolee mogenb T. Has. «cxkumaemoro kosontoma» (MCK) [2]. CsobogHbie
napameTpbl YPC MCK nogbupanucb no pesynbTaTaMm OUMHaMUYECKOro 3KCNepuMeHTa.
[ToMumoO aTOro KuHemaTudeckue napameTpbl YAApPHOro CXaTus U U303HTPOMUYECKOTO
pacwmpeHns Bbinn nepecymTaHbl B TEpMOAMHAMUYECKMEe napameTpbl 3TUX NPOoLEecCoB,
MUHYS NOCTPOEHue WHTepnonsumoHHoro YPC [2], npaMbIM  UHTErpMpoBaHMEM
COOTHOWeHnn PumaHa Bgonb un303HTpon [3]. [lonyyeHHble ABymMa cnocobamu
TepMogMHaMUyeckme napameTpbl W33HTPOM CUCTEMBbI ypaH-KACIopod (JaBneHue,
NNOTHOCTb, 3HEpPrus), cpaBHMBaKTCA C AaHHbIMU TeopeTudeckoro YPC [1] B okpecTHOCTH
rpaHuL npeackasbiBaeMoro UM B 3TOM CUCTEME HEKOHIPY3HTHOro ¢hasoBOro paccrioeHus
[1]. CpaBHeHMe noaTBepxaaeT hakT 3KCNEePUMEHTANIbHON AOCTMXXUMOCTU 3TUX FpaHuL,
Kak B 00-, TaK U B 3aKpuUTUYECKON obnactm 3Toro ¢pa3oBoro nepexopa, BKIYas pamnoH
npegnonaraeMor  Kputudeckon Touyku. Kpome TOro, CpaBHEeHWE MoKa3sblBaeT
yaoBneTBopuTenbHoe cornacve B npegenax npumeHumoctn YPC [1] (T < 12’000 K)
TEOpPEeTUYECKNX N IKCMEPUMEHTANbHbIX AaHHbLIX NO HAKNOHAM NOSTyYEeHHbIX U303HTponN B P-
V nnockocTtu. B goknage obcyxxpaTca nepcnekTuBbl AanbHENLNX UCCregoBaHUN.

PaboTta nposoautcs npu noaaepxke NpaHtoB ISTC 2107 n CRDF Ne MO-011-0 n
HayyHon [lporpammbl [lpesnguyma PAH «Tennodwusuka Bewectsa noa [eWCTBUEM
NOTOKOB BbICOKOW 3HEPTNN».

1. Nocnnesckuin U.J1. n gp. «BAHT» BeIn. 1, (2003) ¢.3; losilevskiy I. Hyland G., Yakub E., Ronchi
C. Int. Journ. Thermophys. 22 (2001) 1253.
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3. Mocunesckuin N.11, YkpanHey A.B, Meaeeges A.b, I'pasHoe B.K, XI Poccuiickas KoHgpepeH usi
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EQUATION OF STATE FOR URANIUM DIOXIDE AT HIGH ENERGY DENSITY.
COMPARISON OF THEORY AND EXPERIMENT.

losilevskiy I.L.%, Ukrainets A.V.}, Gryaznov V.K.?, Medvedev A.B.2

'Moscow Institute of Physics and Technology (State University) Moscow
?nstitute for Problems of Chemical Physics RAS, Chernogolovka
*RFNC VNIIEF, Sarov,

In frames of the international ISTC project [1], which is devoted to the experimental test of
the equation of state for the high temperature products of uranium dioxide heating [2], the
set of experiments have been provided in VNIIEF (Sarov) in strong shock compression (up
to P ~ 1Mbar) with a following deep isoentropic expansion (down to P ~ 1kbar) of the
porous uranium dioxide [3] with initial density 6.0, 4.5 and 2.0 g/cc (against normal density
~ 10 g/cc). An improved version of semi-empirical wide-range equation of state (WEOS)
has been developed by A.Medvedev (VNIIEF) for interpolative description of the results of
these experiments. This WEOS generalizes the so called «compressible covolume» model
(CCM) [2]. The free parameters of this WEOS were selected basing on the results of the
dynamic experiment. As alternative to this standard approach, the kinematic parameters of
shock compression D(U) and that of isoentropic expansion P(U) have been evaluated in
thermodynamic parameters of these processes directly, avoiding the total interpolative
WEOQOS construction [2] via direct integration of the well-known Riemann relations for the
primary experimental data — P(U) isentropic curves [5]. Thermodynamic parameters of the
isentropic curves of the Uranium Dioxide system (pressure, density, energy) obtained by
these two methods, are compared with the theoretically predicted parameters of
isoentropes [2] within their range of applicability at a boundaries of the predicted by this
EOS non-congruent phase decomposition [2]. The comparison verifies firstly the
experimental accessibility of predicted non-congruent phase transition boundaries both in
sub- and supercritical region, including the vicinity of critical point. Next, the comparison
shows a satisfactory agreement between the P-V slopes of isentropic curves predicted by
the theory [1, 2, 3] and experimental data, within the range of applicability of this EOS [2]
(T <12'000 K).

This work is partially supported by Grants CRDF (REC MO-011-0), by the ISTC-
2107 and by the Scientific Programs of RAS “Thermophysics of the intensive energy
impacts”
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losilevskiy I. Hyland G., Yakub E., Ronchi C. Int. Journ. Thermophys. 22 (2001) 1253.
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4. Medvedev A.B. Bulletin of Atomic Ministry “VANT” Issue 1 23 (1990);

5. losilevskiy I.L., Ukrainets A.V., Medvedev A.B, Gryaznov V.K., Xl Russian Conference on the
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