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CTAHOAPTHbIE SHTANBMUAHBIE XAPAKTEPUCTUKN
BAHAOATOB LWWENTOYHbIX U LWENTOYHO3IEMEJIbHbLIX METAJIIOB

O.H. Npy6a, A.I'. PabyxuH

Ilo ypaBHeHHSIM MOJAeJH pacCHYMTaHbl JHTANbNHIiHbIE XapPAKTEPHCTHKH
METa- H OPTOBAHAAATOB IIEJOYHLIX H IEJ04YHO3EMEIbHBIX METAJIOB (3HTAJIb-
Ml KPHCTAITHYECKOH peleTKH, 3HTAJbIHA MEXYACTHYHOTO B3auMojleicT-
Bun). IlpoBenens! npeackasaTesbHble BhIYHC/IEHHA CTAHAAPTHBLIX 3HTAJAbIAH
o6pazoBanus (CO0) BananaToB nesms, ppanuus u paaus. [lo Tepmuyeckum u
CTPYKTYpPHBbIM XapakTepuctukam 12 BaHajaToB ompeienena CJOO Baunajaat-

HOHA A,H" (VO;,r) = 648,613+0,267 kI Moub .

Kniouesvie crosa: sanaoamul, 8aHa0am-uoH, WelouHble MEMaiibl, WeNoYHo3e-
MeJibHble Memaiiel, CIMAHOAPMHASL SHMANbNUA 0OPAZ08AHUA.

Beepenne

BaxxHeHIINMK XapakTepUCTHKaMH BEINECTBA ABJLIOTCS TEPMMUYECKHE KOHCTAHTHl. OnHako Ins
MHOTHX COCTHHEHHH HEM3BECTHBI Ja)Ke CTaHIAPTHBIE 3HTaNbNUHU obpazoBanus (COO) win npuBoasTCA
pa3po3HEHHBIE HE COTJIACyIOLIMeCs AaHHbIe, YTO 3aTPyAHSET YJIydllleHHe CYIIEeCTBYIOMHUX, a TeM Oonee
CO37]aHHe HOBBIX TEXHOJIOTWHA. B 4acTHOCTH 3TO CBS3aHO C MOJydE€HHWEM BaHaJUA U €ro COSAVUHEHMIA
(MeTa-, OPTO- ¥ MUPOBAHAAATOR), OOIAIAIONINX YHUKAJILHBIMH cBOlicTBam# [1].

PaspaboranHbie panee MareMaTnyeckie MOAETH 3¢ ¢PEKTUBHBIX HOHHBIX PagUycoOB [2], SHTaNBNUN
KPUCTAJUTHYECKOM pelieTKH [2], MeTaMopd03bl KPUCTAILTHYECKHX PELIETOK B KBa3uKyOudeckue [3] mo-
3BOJIAIOT MPOM3BECTH PA3lIMYHBbIE PACUYEThl CTPYKTYPHBIX M SHTATLMHHHBIX XapaKTEPUCTHK CIIOXKHBIX
BEUIECTB. BhUMCIEHHS BKIIOYAIOT YTOYHEHWE OJHHUX M HaxoxjaeHue Apyrux C30, HeU3BECTHHIX 3H-
TANBIUH KPUCTAJUIMYECKUX PELIETOK.

OHEpreTUUECKUE XapaKTepUCTHKU BbipaxkatoTes B KIDK, IMHeiHbIe pa3Mepsl — B aHTCTpeMax (107 cm).

Pe3yabTaThl pacueToB H AX 00CYKAeHAE

Memoouxa nposedenus gulyucreHul

O6mias MeToauKa pacyeTa KOJIMYECTBEHHBIX COOTHOLUCHHMH MEXAY CTPYKTYPHBIMH H JHTAJbIIH-
HBIMHM XapaKTEPUCTHKaMH INpeaycMaTpHBaeT (B IIEPBYIO oOuepedb) BBHIYHUCICHHE MEXCTPYKTYPHBIX
(MEXUEHTPOBBIX) PAaCCTOSHMIA 7, MO ypaBHEHUAM Mozienel 3 (peKTHBHBIX HOHHBIX paauycos [2] i me-

TaMOP(03bI KPUCTAUTHYECKHX perneTok [3].
Monens pacuera SHTaIBIHA KPUCTAIUIMYECKOR pemmeTku A ,H (KA) 6a3upyeTcs Ha ABYX ypaBHe-

HUAX [2, 4].
Tlo onpenenenuro 3HTAIBIUS pa3pyiueHus (06pa30BaHMA) KPUCTAUTHYECKOH peleTkH [5]:
ALH' (KA, )= yA H (K*,r,298) + 24 H*(A*,1,298) - A H' (K, A, %,298) . 1)

Jna muorux K°F penuuunbel A H® M3BECTHBI UM MOTYT OBITh BBIYUCIIEHBL. B OTHOWEHNH AV

JOCTAaTOYHO HAJEKHO ONpeENEsCHb] JIIIb [UIS OAHO3aPAAHBIX aHHOHOB TrajloreHoB. s ClI0XHBIX aHHO-
HOB 3KCIIEPHMEHTAJIbHBIE JAHHBIE OTCYTCTBYIOT.
B cooTBETCTBHY ¢ MOAENBIO IHTANIBIINI KPUCTAJUIMIECKON peweTky [2, 4]:

A, H°(KA)=AH, + AH,, . 0))
Hynb otcyera:
AH, =114174 f(2) f(c)= 114174 2} 2} foox frion- 3)
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3nech 114,74 — xombunHauus GyHaaMeHTaNbHBIX KOHCTAHT; 2, M Z, — CTENIEHH OKUCI/IeHHs (3apsAIHOCTH)
KATHOHA U aHHOHA COOTBETCTBEHHO; f,x M fiou — CTPYKTYpHBIE KOHCTAHTBI MCXOIHON U KOHEYHOM

(kBa3UKyOHUIECKOI) CTPYKTYP.
OHTaNbNHUA /IEKTPOMarHUTHOTO B3aUMOICHCTBHS:

AH,, =103,7074 Ay z, z, k1 ' (c)r; . 4)
Yucnoso#t koadduuuent 103,7074 — xomOuHanus ¢yHIAMEHTAIBHBIX KOHCTAHT; A, — KOHCTaHTa
MagenyHra; K4 — KOOpAMHaUHOHHOE YHCiO; f'(¢)= fucy fron — CTPYKTYPHbIE XapaKTePHCTHKHM HCXOA-
HOH M KBa3WKyOHueckoH CTPYKTYp (OGBIMHO OTIHMYAIOTCS OT fuoy M fyou)s 7, — MEXYACTHYHOE pac-

CTOSHHE.
U3 ypasHenuii (3) u (4) cnemyer, uto Gosbliast poib B pacueTaX OTBOAMUTCS NPABWILHOMY Orpese-

JIEHUIO CTPYKTYPHBIX XapaKTepUCTHK / B COOTBETCTBUH C UCXOOHON M KBa3HKYOHYECKOM CTPYKTypamH,
KaK 3TO MOKa3aHo B [6].

Memasanaoamut wenounvix memanios MeVO;

OTH BaHamaTel KpHCTAUIM3YIOTCA B opropoMOuueckoii (OP) cunronun (ctpykrypa Pbem-4) [1],
YTO OTBeuyaeT TPeOOBAHMIO MOMENM pacyeTa DHTANBINH KPUCTAUITHYECKON PEIETKH — MIEHTHYHOCTh
COCTAaBOB M CTPYKTyp. Pe3ynbTaThl paHee NMpOBeeHHBIX BBIMHCICHUHM [7] MMOKA3bIBAIOT, UYTO KBa3HKYO
umeet ctpykrypy NaCl. Ilopsaok pacueToB paccMoTpuM Ha npumepe KVOs.

1. Hyas otcuera AH,

f(z)=1"1P=1; f(c)=rfop [ =(—;—)2 -(\/5(\/5—1))2 = 6,176624;

AH, =114,174-1-6,176624 = 705,210.

2. DHTanema B3auMoaeHcTBua AH,,
2
2
f’(c) =fop f,('=(1+§) -2 =5,555556; A=Ay (NaCl) =1,747565; xu = 6;

AH,, =103,7074-1,747565-11:6:5,555556 r,' = 6041,1807r," .

3. YpaBHeHue (2) B aHATUTHYECKOH opme:

A H® (MeVO3):705,210+6041,1807r1j'. &)
Hcnone3ys BenuuuHy 7, (KVO3) = 3,71135 w3 [7], no ypaBHeHmo (5) paccuuTaeMm

A H® (KVO3) ==1705,210 + 6041,1807-3,71135" =2332,977.

4. CoryacHo crpaBovYHBIM JaHHBIM A H’ (K*,r) =514,007 [8]; ALH’ (KVO3,1<) =-1169,846+2,092 [9],
toraa u3 ypasHenus (1) CO0 BaHagaT-HOHA B ra3000pa3sHOM COCTOSHHH:
A H*(VO3,r)=A,H" (MeVOy,K) - A H* (Me*,r)+ A H* (MeVOy, k). ©6)

ApH*(VO3,r)=A,H (KVOy,Kk) = A H' (K*,r)+ A H® (KVO3,K) = 2332977 — 514,007 ~

—1169,846 = 649,124,

Awnanoruyseie pacyeThl POBEIEHBI I APYTHX METABaHAJATOB IIEJIOYHBIX MeTaJu1oB. MicxonHeie
JAaHHBIE U pe3yJIbTaThl BBIYUCIEHUH NpeacTaBieHsl B Tab. 1.

B kpyrieix ckobkax B KosI0HKe 4 npuBeaeHsl 3HadeHns COO KpUCTAITHYECKHX METABAHAIATOB [ie-
3us ¥ (paHLKs, oTipe/ieSieHHble OOPaTHBIM XOIOM pacyeTa. JKCIepUMEHTAIbHBIE JaHHBIE MO 3THM CO-
eIMHEeHUAM OTCYTCTBYIOT. Corsacue pe3ysibTaToB (KOJIOHKA 6) rOBOPUT 00 aJleKBATHOCTH PACYETHBIX H
SKCNIEPUMEHTAIBHBIX (CIIPABOYHBIX) JAHHBIX.

Brepsbie paccuMTaHbl SHTAIBIIMH B3aUMOJEHCTBHA AH,, W SHTATBIHH KPHCTANTHYECKUX PEIIETOK

A pH ° METaBaHaJaToB LIEJOYHBIX MeTATOB. [Ipenckaszansl A fH ° (MCVO3,K) i1 COeIUHEHH 1ie3Us

U dhpaHuns.
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Tabnuua 1
TepMuuyeckne xapaKrepmcTUKM MeTaBaHaAaToB WeNnoYHbIX MeTaruios MeVO;,
Me* rp» | AfH(Me',r), |=A H® (MeVOy,k),| A,H* (MeVOy,), | A H"(VO3,T),
rMe), [2] 1 7 8] [9] yp- (5) yp. (6)
1 2 3 4 5 6
Na
0,94880 3,55077 609,542 1148,091+2,929 2,406,775 649,143
K
133053 3,71135 514,007 1169,846+2,092 2332,977 649,124
Rb 3,81221 490,129 1150,600+3,347 2289,902 649,173
1,48148
1 6(;?61 3,96202 458,402 (1126,019) 2223,550 649,147+0,018
1 7};;3 8 3,98779 455,235 [2] (1115,769) 2220,133 649,147+0,018

Memasanadamel wenounozemenvuvix memannos Me(VOs;),

OTH BeIleCTBa KPUCTALIU3YIOTCA B MOHOKIMHHOM (M) cuHronuu (ctpykrypHas rpynna C2/m-4).
Pe3ynbTaThl pac4eToB CTPYKTYpPHBIX XapaKTEPHUCTHK KBa3HKyba IMOKa3bIBaIOT, HTO OH 0OjamaeTr crpoe-
nueM CaF, [7]. Ilpusenem mopsanok pacuetoB Ha npuMepe Sr(VOs),.

1. Hyms otcuera AH)

2
f(z)=2%-2-1=8; f(0)=foK=(l+—?~J 2= 4,107051;

AH, =114,174-8-4,107051 = 3751,374.

2. Duranenus B3auMoneticrsus AH,,

-1
£(e)=Au f,;=4(1+3) B _3695042; A, =4, (CaF,) = 1,259695; 1 = 6;

3) 33

AH,, =103,7074-1,259695-2-1-6-3,695042 rljl = 5792,629r1;1 .

3. YpaBHenue (2) B ananuTHyeckoit popme:

A H® (Me(VO3)2) =3751,374 + 5792,629r1;1 . N

Hcnone3ys Benu4uHy 7, (Sr(VO;)z) =3,33811 wu3 [7], no ypaeuenmwo (7) paccuuraeM
A, H* (Sr(VOs, )2) =3751,374 + 5792,629-3,338117" = 5486,651.

4. B COOTBETCTBUH CO CIPABOYHBIMH JAHHBIMH A H” (Sr2+,r) =1780,677 [9], A H" (Sr(V0;), ,x) =
=—-2409,984+9,984 [9], Torna n3 ypapaeHus (1) COO BaHagaT-HOHA B ra3000pa3HOM COCTOSHHUU:

20, H° (Vog,r) =A,H’ (Me(VOy),,k) ~ A H’ (Me2+,r) + A H® (Me(VOy),,k); (8)
AH (Vo;,r) =%(A LH (SH(VOy),, k)~ A H (Sr2+,r) +AH (Sr(vo3)2,K)) -

= %(5486,651 —1780,677 — 2409,984) = 647,995.

Ilo Toii ke cxeme IMMPOU3BCACHBI BHIYUCIICHUA IJIsd APYIrUX ME€TaBaHaaaTOB ICITOYHO3CMCEIBHBIX ME-
TanoB. MUcxonHele naHHbIE W pe3yapTaTbl pacu€TOB NMPEACTABJICHBI B Tabn. 2. Cornacue pPe3yabTaTOB
(KOJ’[OHKa 6) XOopolree, YTo O3HavyaeT aICKBATHOCTh PACUETHBIX H COPABOYHBIX JAHHBIX.

80 BectHuk HOYpIlY, Ne 12, 2011
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CmaHdapmele 3HManbnulHbLIe Xapakmepucmuku eaHadamos
WenoOYHbIX U WeJT0YHO3eMellbHbIX Memainiios

TepMmuueckue xapakTepuCcTUKM MeTaBaHaAaToOB LWenoyHoseMenbHbiX MeTannos Me(VOa)y

Tabnuua 2

Me?* rp, |4 H°(M32+,r), —AH (Me(VO3),,k),| A, H (Me(VO3), ), | A H® (vog,r),
2+
r(Me™), [2] [71 [9] [9] yp. (7) V. (8)
Ca 1919,167+
1,01202 | 322709 0,837 2330,906:9,623 5546,338 648,132
Sr 1780,677+
1,15779 | 333811 2,002 2409,984+9,984 5486,676 648,008
Ba 1653,140+
136361 | >->0866 2,929 2451,824+9,623 5402,298 648,667
Ra 1621,023+ ,
138269 | 32903 8,368 (2477,070) 5394,623 648,265+0,268

Opmosanadamul wenounvix memannog Me; VO,

OproBaHagaTel 3TOH MOArPYMNIBI KPUCTA/LIM3YIOTCH B KyOHMUYeCcKOH CHHTOHMH B COOCTBEHHOH
cTpykType Na;VOy. «CobcTBeHHBIE CTPYKTYPBI BKIIIOUAIOT 3JIEMEHTHl CTPOEHHUs, CBOHCTBEHHbIE HAaHOO-
Jiee XapaKTEpHBIM MPeACTABUTENIIM CHHIOHHWH (ans xyOudeckoi — npumutueHas, OLIK, I'TIK, CaF,,
ZnFy4) 1 apyrue)» [1]. 1o HeoOxoaAUMO yUMTHIBATH NMPU OOOCHOBAHMM BEJIMYHH CTPYKTYPHBIX (bak-
TopoB f{c), uncina ManemyHra Ay,.

Ilopsnok pacueToB paccMOTpUM Ha puMepe Nas;VOy,.

1. Hynb otcuera AH,

£(2)=3171:3 =275 £(€)=(frerp ~ Sopun ) 11 :(%-1)-2: 1,0792014;

AH, =114,174-27-1,0792014 = 3326,852.
2. OHTanbnus B3aumoaeicTsusd AH,,:

F(€) = Fremp S =§ 6 =5,715476;

Ay = -;:(AM (NaCl) + 4, (CsCl)) = %—(1,747565 +1,762670) = 1,755118; ku = 6;

AH,, =103,7074-1,755118-1-1:6:5,715476 rl:l = 6241,940 r;‘ i
3. YpaBuenue (2) B aHamMTH4eckol popme:
A, H*(Me;VO,) = 3326,852 + 6241,940 r;I ) 9)

Vicrions3ys senuunny 7, (NazVO,) = 3,15796 u3 [7], no ypasHenwuio (9) paccuntaem A, H°(Na;VO,) =

=3326,852 + 6241,940-3,15796 " = 5303,031.
4. B pabote [7] moka3zaHo, 4TO B MeTa-, OPTO-, MUPOBaHAaJaTaX CTPYKTYPHOM aHHOHHOM COCTaB-

nsromed snserca VO3 . [lostomy ypaBaenue (1) ass Hawero citydas HSOOXOAUMO NPEICTaBUTh TakK:
A H® (Me;VO,,x) = 34 H' (Me*,r)+ A H' (VO3,r)+ A H'(0%,r) ~ A H* (Me; VO, k).
Otcrona Beipasum COO BaHapatT-HOHa A (H ° (VO;,F) OpPTOBaHANATOB LIENOYHBIX METAILIOB:
ApH(VO3,r) = A, H (Me;VO,,K) ~3A H* (Me*,r) A H*(O¥,r) + A H" (Me;VO,,K) . (10)
HoncraBus cnpaBo4Hble NaHHBIE B ypaBHeHue (10) A H ° (Na*,r) =609,542; A H ° (02_,r) =
=1069,128 [2]; AfH"(Na3VO4 ,K) =—1757,280+5,607 [9], noxyuum ans Na;VO,:
ApH®(VO3,r) = A, H"(NasVO,,k)~3A H* (Na,r) = A H*(0?,r) + A H" (Na;VO, k) =
=5303,031 — 3-609,542 — 1069,128 — 1757,280 = 647,997.
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TakuM >xe 06pa3oM paccUMTaHbl XapaKTEPUCTHKH OPTOBAHAKATOB Kanus M pyoumus (Taba. 3). Mo paH-
HBIM JUIf TPEX OPTOBAHAAaTOB OMpeAeeHO cpeaHee 3HayeHHe COO razoobpa3sHoro BaHanaT-HOHA, CO-

crasusuiee A H ° (VO;,r) = 648,484+0,324. Onupasce Ha 3Ty BEJMYHHY, OOpaTHBIM NOPSAAKOM ObUTH

paccurTanbl CTAaHAAPTHBIC SHTAJIbIIMH O6pa30BaHPISI KpPHUCTANTHYECKHUX OPTOBaHAAATOB LIE3Hs U (bpammﬂ.

Tabnwuua 3
Tepmuyeckne xapakTepucTMK1 OPTOBAaHAAATOR WENOYHbIX METaNNoB Me;VOyy
Me" Tps A H (Me+,r), —A;H(Me;VO,,x),| A, H®(Me3VO,),| A H (Vo;,r),
r(Me"), [2] [7] [8] [9] yp. (9) vp. (10)
] 2 3 3 5 e
Na
0.94880 | 19859 609,542 1757,280+5,607 5303,031 647,997
K
133053 | 46448 514,007 1169,846+2,092 5128,551 648,828
| 4%? 45 | 359703 490,129 1873,595+6,276 5062,155 648,626
Cs 648.48420.32
Lesr61 | 377819 458,402 (1886,132) 4978,950 y
Fr 648.48420 .32
171435 | 3-80800 455,235 (1882,700) 4966,017 f

Opmoeanaoamel wenouHozemenvuovix memannose Me;(VO,),

OproBanapatsl Ca, Sr, Ba, Ra kpucrannusyiorcs B TerparoHansHo# (TT7) cunronnn (cTpykrypHas
rpynna R3m —2). PaccMoTpuM nopsaaok pacueroB Ha mpuMepe Bas;(VO,),.

1. Hynp orcuera AH)

-1
f(z)=3-2%-1-32=24; f(c)=fTrf:<=[l+%ﬁ—] -—2—=o,980181;

AH, =114,174-24-0,980181 = 2685,868.
2. OHTaJIBnus B3auMOAeHCTBHS AH,,

8v2 8

f(€)=fir fux =—— 7= =5.806198; 4, = 4,,(ZnS,, ) =1,638060; xu = 6;

3 33
AH,, = 103,7074-1,638060-2-1-6-5,806198r1:1 =35508,6254 r;' .
3. YpaeHeHHe (2) B aHAIUTHUECKOH dopMe:
A H® (Me;(VO,), ) =2685,868 + 35508,6254 rljl . 1

Jna npumenenus ypasHenus (11) k Ba;(VO,), Bocnonb3yeMcs BeJTUUHHOM " (Ba3 VO, )2) = 3,66093
u3 [7], Torna A ,H” (Bas(VO,),) =2685,868 + 35 508,6254-3,660937" = 12 385,227.
4. YpasHeHue (1) B paccMaTpHBaeMOM CJlydae UMEET BUJ
A H (Mey(VO, ),,x) = 34 H' (Me™ 1)+ 24 H (VO3,r) + 24 1 H' (07,1 ) = A H' (Me;(VO, ), ).
Ero peienne oTHoCHTeNbHO A  H’ (VOg,r) naet

AH (vo;,r) - %(APH° (Me3(VO4)2,K)) ~3AH° (Me2+,r)—2A CH (02‘,r) +

+ A H (Mey(VO, )2,1()) . (12)
Ilocne mnoacTaHOBKH HEOOXOAMMBIX CIPABOYHBIX JaHHBIX B ypaBHenue (12) (A H °(Ba2+,r)=

= 1653,140£1,255; AfH°(02_,r) =1069,128 [2]; A H°(Bay(VO,), ,k) = —3990,699+9,623 [9]),

ITOJTYYHM:
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AfH°(Vo;,r) (APH°(Ba3(VO4)2,K)—3AfH°(Ba2+,r)—2AfH°(02',r)+AfH°(Ba3(VO4)2,K))=

_1
2
= —;—(12 385,227 —3-1653,140 — 2-1069,128 — 3990,699) = 648,426.

Takwue xe pacuersi o ypapHeHusaM (11) u (12) nposenenst 1Jist Apyrux CoeIMHEHMH ITOH NOArpYyIN-

nel. JlanHele npuBeneHsl B Tabn. 4. Cpennsas BeanunHa A H °(VO§,F> (xononka 6) 648,557+0,236.

Hcnonesys nomyyenHoe sHaueHue A H ° (VO;,F) u3 ypaBHeHus (12) 6bu1a paccuuTaHa cTaHOapTHas

OHTaNBIINA 06pa3013aHym KpPUCTAJUIHYECKOIr0O OpTOBaHaJaara paagui.

Tabnuua 4
TepMuueckue XxapakrepucTKM opToBaHanaToB uwenoyHoseMenbHbix Metannos Mes(VO,)y
Me?* Fps | AH (M), | -A H' (Mey(VO,),,k) | A, (Mes (VO,), ) .| A H* (VO3 1),
24+
n(Me™), 121 (7] [9] [9] yp- (11) yp- (12)
1 2 3 4 5 6
Ca 3,4521 1919,167+
1,01202 3 +0,837 3779,407+10,460 12971,829 648,333
Sr 3,5260 1780,677+
1,15779 4 2,092 3978,566+10,278 12756,256 648,911
Ba 3,6609 1653,140+
136361 3 +1,255 3990,699+9,623 12385,227 648,426
Ra 3,6746 1621,023+
1,38269 9 +8.368 (4050,462) 12348,901 648,557+0,236

ITpumeHenue paspaboraHHOH paHee (W1 COENMHEHHWH KyOMYeCKOW CHHIOHHH) MaTeMaTH4ecKOoi
MOZIENIM PacyeTa SHTAJIBIIMH KPHCTAJUINUECKOH pelueTKH TpeOOBaJIO 3HAHHMA MEXYAaCTHYHOI'O paccTos-
Hus [2]. Orta 3agaua Obia pelieHa B MaTeMaTHYeckoi MOAETH MeTaMOPd03bl KPUCTANITUYECKHX CTPYK-
Typ B KyOuueckyo [3], aAis BaHanaToB OHa peann3oBaHa B [7] M Mcnonb30BaHa 31eck. Xopollee cora-

cue Mexay BenwunHamu A H° (VO;,F), MOTYy4YeHHOE JI1 PacCMOTPEHHBIX BaHAAaTOB, KPUCTAJLIH-

3YIOIIMXCS B Pa3IUYHbIX CHHTOHMAX (OpTOpoMOWYeckas, MOHOKJIMHHASA, KyOHuYecKas W TeTparoHab-
Hasi), MO3BOJISET YTBEP)KIATh, YTO C/IEIaHa €lle O/THA YIadHas TIOIBITKA YCTAHOBHTH KOJHYECTBEHHYIO
B3aMMOCBA3b PEHTTEHOCTPYKTYpPHOro aHaim3a (kpucrauiorpaduu) U TEPMOXHUMHU (XUMHYECKOH Tep-
MOIUHAMHKH).

3axaovenne

1. TTo ypaBHEHHMAM MOZENH pacyeTa SHTAIBIIMH KPHUCTAIUIMIECKOM peIleTKH BHIUYMCIICHBI TepMHYe-
CKHE XapaKTePHCTHKU (3HTaNbIIHS 3NEKTPOMArHUTHOIO MEXYACTHYHOTO B3aUMOMAEHCTBHS, SHTAJIBITUSL
pa3pylIeHHs] KPHCTAUIMYECKON pEeleTKH) MeTa- U OPTOBAHAJATOB ILEJIOYHBIX M LIETIOYHO3EMENIbHBIX
METaJUIOB.

2. Tlo pa3paboraHHOH MeTOHMKE BIIEpBbIE BHIYMCIICHA CTaHAAPTHAs SHTaNIbIHA oOpa3oBanus (CO0)

BaHaJaT-HOHa A fH ° (VO;,r, 298) = 648,613+0,267 KJI)K'MOJIL_I. s 3TOro ucnosnp30BaHb! TEpMUAYE-

CKHE U CTPYKTYpHbBIE XapaKTepHUCTHKH 12 MeTa- U OPTOBAHANATOB, KPHCTALIH3YIOIIMXCS B OPTOPOMOH-
YeCcKOH, MOHOKJIMHHOH, KyOHYEeCKOH B TeTparoHaNbHOM CHHIOHUSX.

3. BrinosHeHHbIE pacyeThl MO3BOIWIN npeacka3are COO MeTa- M OpTOBaHAAATOB He3ud, GpaHLUsa
U paiys, YTO UMEET He TOIBKO TEOPETHYECKOE, HO U MPAKTHYECKOE 3HAUCHUE.

4. PazpaboraHHble MaTeMaTHYECKUE MOJIENIM HOHHBIX PAaJUyCOB, MeTaMOP(}O3bl KPUCTATUTMYECKHX
CHHIOHMI1 M SHTANBIIMH KPUCTAIUIMYECKOH pelIeTKH NO3BONWIM KOJIMYECTBEHHO CBS3aTh PE3yJIbTaThl
PEHTTEHOCTPYKTYPHOIrO aHanM3a U TEPMOXUMHUYECKHUX H3MEPEHHH, TO €CTh MO3BOIAIOT CO3JaTh CaMo-
CTOSTENILHBIN pa3Aes KpUCTAIUIOXHMHH.
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STANDARD ENTHALPY CHARACTERISTICS OF ALKALI
AND ALKALINE-EARTH METALS VANADATES

According to the model equations the enthalpy characteristics of alkali and alkaline-earth metals
meta- and orthovanadates have been calculated (crystal lattice enthalpy, interparticle interaction enthal-
py). Predictive calculations of standard formation enthalpies (SFE) of cesium, francium and radium va-

nadates have been carried out. SFE of vanadate ion A H ° (VO;, g)= 648,613+0,267 kJ/mol has been

determined with the use of thermal and structural characteristics of 12 vanadates.
Keywords: vanadates, vanadate ion, alkali metals, alkaline-earth metals, standard formation
enthalpy.
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