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BBepeHune

B pabotax [1—3] npuBegeHa aKkcnepumeHTanbHas 3aBUCUMOCTb 3P(EKTUBHOM MarHMTHOM BOC-
npuMMumnBOCTU (L — B MarHeToHax bopa) oT konuyecTBa G—3MNeKTPOHOB y ABYX— U Tpex3apsaHbiX

noHoB 4 psga. B cnyyae TpexsapsaHbIX MOHOB (—3NEeMEHTOB 3aBUCUMOCTb HOCUT 3KCTpeMarbHbIN

xapaktep ¢ Makcumymom y Mn>*(d*). BOCXOASILLYIO 1 HUCXOASILLYIO BETBU MOXHO MHTEPMPETUPOBATh
Kak NMMHeNHble B Npeaenax TOYHOCTM 3KCNepMMEHTarIbHOro onpeaeneHns | .
B3aumocBsisb SHTanbnuM rugpataumMm (KOOPAMHALMOHHBIX 4mMcen ruapatauum k) u uucna

d—SJ'IeKTpOHOB n oYeBuagHa. I'IpM 3TOM do COOTBETCTBYET N = 6, TaK KakK BCKpbIBAeTCA 3J1EKTPOHHAaA

CTPYKTYpa 32p6 . MoXHO nNpegnonoxuTb, YTO BEPXHUN Npeaen oTBevaeT 7, B npegerne 8.

B [4] paspaboTaHa n o6ocHoBaHa aKCnepuMeHTanbHbIMU AaHHBIMU ANEKTpOCTaTUYECKasas MOLENb
rmapataumm KaTMOHOB, NOMy4YeHHble Ha 6ade moaeny 3adEKTMBHBIX MOHHBLIX paanycos [4—6]. Ypas-
HEHUs1 ANEeKTPOoCTaTU4YeCcKon Moaenu rmgpataumm MOHOB, BKIIOYalOLME MOHHbIE paguycbl U KOOpau-
HaUMOHHbIE YMCna, NO3BONSAT 0OpaTHbIM pacyeToM OnpenenuTb, B YaCTHOCTWU, KOOPANHALMOHHbIE
yucna rmgpartalmm NOHOB.

BbIACHUTL B3aMMOCBA3b MeXAy KOOPAWHAUMOHHBLIMK 4YUCriaMu rmgpataumm U KONUMYeCTBOM
3d—2NeKTPOHOB 3NEMEHTOB 4 nepuofa npeacTaBnaeT 3HaYUTENbHbIN TEOPETUYECKUIA MHTEPEC.

PesynbTaTbl pacyeToB 1 Ux o6cyxaeHue

OHTanbnua rmgpataumm MoHa paBHa Mo onpeaeneHnto pasHoCTU CTaHAAPTHbIX 3HTanbnNun obpa-
30BaHNSA MOHOB B BOAHOM pacTBOpE M B ra3oBon gase:

AH (k3+) = AH° (k3+, o-p, 298) - A HE (k3+, r, 298) . (1)

B cnpaBoyHol nuTepaType [7] npvBeaeHbl 9KCnepuMeHTarnbHble AaHHbIe N0 BENMYMHAM 3HTaNbNNA
obpa3oBaHUsi B pacTBOPE M B ra3oBo hase Tpex3apsiaHbiX MOHOB G—3N1EMEHTOB YeTBEPTOro nepvoga
NepuoanYeckoit CUCTEMbI ANIEMEHTOB. OTO NO3BONSET ONPeaen T AHTaNbLNUK rMapaTaLumM NOHOB.

C Opyro CTOpPOHbI, B COOTBETCTBMU C ABYXCEPHON MOAENbIO rMapaTaummn Tpex3apsgHbiX Ka-

TUOHOB C 3NIEKTPOHHOWN CTPYKTYPOW 32p6 3HTanbLNUsa UX rmgpaTtauumn pasHa [4]:

A,H(k3+) = 3AH" (H+, P -p, 298) Ak Bk
ra- +0,569 1. +1138
763,9503 [k _254,2907 [k :

rse +0,569 . +1138 (2)

=-1218,075 - -



OHmanbnus eudpamayuu mpex3apsiOHbIX UOHO8 3d—351eMeHmMo8 U UX KOOpOUHaUUOHHbIe Yucsa

CoBmecTHoe pelueHune yp. (1) n (2) nossonsdet paccumTaTb 3PPEKTUBHBIE KOOPANHALMOHHBbIE

yncna TpexsapaaHbiX KAaTUOHOB d—3rNeMeHTOB Npy UX rmapaTaumm.
NcxopHble Ans pacyeToB AaHHbIe U pe3ynbTaThl NpUBeAeHbl B Tabnvue.

QHTanbNuUu ruapartauumn TpexsapaaHbiX MOHOB d—-3aneMeHTOB 4 nepuopaa
M UX KOOPAMWHALUMUOHHbIE Ynucna k

Viow r " AH® (p-p) ArHe (r) - H k Kk -AH
[4, 6] 7] 7] yp. (1) | yP-(2) | yp-(3—9) | yp.(2)
1 2 3 4 5 6 7 8 9
636,05 | 491369 | 554974
3+ O 3 b b
1 | sc 073438 | 4 o125 w575 | a704 | 60000 | 60000 | 5549725
238107 | 509892 | 5479.99
2 3+ | 075697 | ’ : “Y 1 59009 | 60000 | 5480007
Ti A" | 1280[8—11] | 544 | 824
3 3¢ | 073060 | g2 | o073 | 941389 1965162 1 o ot | 61447 | 5637503
v ! d +9.20 +586 | #1506 | ! ’
4 3+ 0,70102 3 —235,98 5634,97 | 5870,95 6,2894 | 6,2894 | 5970,981
Cr ! d +544 +544 | +1089 | ! !
11866 | 578099 | 589965
5 3+ | 062881 | g ’ ’ % | 50889 | 60000 |5908374
Mn d +1.26 1121 | #1247
46,36 26526 | 574262
3+ 5 3 b b
6 | Fe 072510 | 4 109 w503 | spgg | 62278 | 62320 | 5747625
7 3+ | 061105 | 4° 94,14 6071,19 | 977,05 1« 1029 | 6,0000 | 5974730
. ! d +6.69 1602 | #1271 | > ’ ’
8 3+ | 060652 | 47 137,59 6310.67 | 6173.08 |« o7 | 62320 | 6176555
NI ! d° | s0738—10] | 298 | #1271 | > ! ’

Ha pwuc. 1 npmeegeHa 3aBUCUMOCTb KOOPAWMHAUUMOHHLIX 4YUcen (KOJ'IOHKa 7) OT KoJnun4yectBa

d—aneKkTpoHOB (konoHka 3). TovkK (KONOoHKa 7) noXartcst Ha 3uraaroobpasHyto KpUBYHO.
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Bocxopswas npamas (Ti3+ —Cr3+) OonucbiBaeTCcs ypaBHEHNEM

k =5,8553 +0,1447n . (3)

Mpsimasi (Mn3* —Fe3*), (Co®* -Ni®*) u (Fe3* -Co3*)

k =5,072 +0,232n, (4)
k =4,6080 +0,232n, (5)
k=7,392-0,232n. (6)

PacueTtbl no yp. (3)—(5) npmBeaeHsbl B Tabnuue (konoHka 8). o aTum BenuunHam kK no yp. (2)
BbluMcrieHbl A H woHOB (KomoHka 9). Kak BMAHO AaHHble (KONMOHKM 6 M 9) XOpoLlo cornacyloTcs

B Npegenax ToOYHOCTM onpeaeneHnst aHTanbnmin obpasoBaHNs NOHOB.

MHTepecHo, uTo yrnoeble KoadbduumneHTbl yp. (3)—(5) no abCcontoTHON BENMYMHE paBHbl KO3M-
duumneHTam yp. (5) n (6) 4ns AByx3apsaHbIX MOHOB d—anemMeHToB 4 nepuoga [12].

CnoxHasi B3aMMOCBSI3b MeXay KOOPAMHALMOHHBIM YMCIOM M KONMYECTBOM 30—3MNEKTPOHOB Tpe-
OyeT cneumanbHOro U3y4eHus.

3aknoyeHue

1. KoopanHaumoHHble yncna k TpexsapsgHblX MOHOB 0—3reMeHTOB YeTBepToro nepuoaa UMMeroT
BENMYMHBI 6 < k < 6,5 . KoopauHaumonHoe uuncro 6 umetot Sc3*(d%), Tit*(d"), v3*(d?), Mn®*(d?),

Co3*(d%).

2. KoopavHauunoHHble yucna Fe3+(d5) n Ni3+(d7) oauHakossbl (6,2320), XxoTa aHTanLNUM ruapa-

Tauumn pasnuyarotcsa Ha 429 kI Monb ",

3. MunoobpasHas 3asucumocts k =f(n) wuveeT Tpu makeumyma — Cr3*(a®),Fed*(d°)
mNitt(d’).

Cnucok nutepartypbl

1. Xumusa n nepnogudeckas tabnuua / MNog pea. K. Canto: Mep ¢ anoH. M.: Mup, 1982. 319 c.

2. Censyg lN. MarneToxumus: Mep. ¢ anrn. M.: UAJT. 1959. 457 c.

3. Hekpacos b. B.OcHoBbl 06uen xumun. M.: Xumuns, T.3, 1970. 413 c.

4. PsabyxuH A.l'. QddeKTUBHbIE MOHHBIE PaaNyCbl. DHTaNbNUS KPUCTANIMYECKON peLleTkn. QHTanb-

nusa rmgpaTauum noHos. YenabuHck: KOYplY, 2000. 115 c.

Ryabukhin A. G. Effective lonic Radii / BbicokoTemnepaTypHble pacnnasbl. YenabuHck, 1996.

Ne 1. C. 33—38.

6. PabyxuH A.l'. Cuctema adpdeKkTMBHbIX MOHHBIX pagunycoB // WN3e. YHL YpO PAH. YenabuHck:
2002. Boin. 4. C. 74—T76.

7. Tepmudeckne koHCTaHThl BewecTB. Cnpas. u3a. B 10 1. / MNoa pea. B. I, Mywko. M.:AH CCCP,
T. VI, VII, 1974.

8. PsabyxuH A.l. B3amocBsa3b CTaHOApPTHOW 3HTanbnMyM 00Opa3oBaHUS MOHA B BOOHOM pacTBOpe
n ero kpuctannuyeckoro rugpokenga // KX, 1979. T. LIIl. Ne 4. C. 995—996.

9. PsbyxvH A.I'. B3anmocBsisb 3HTanbnum M cBOOOOHOW 3HEpruM obpas3oBaHWs MOHA MeTanna
B BogHom pacteope // KX, 1979. T. LIll. Ne 4. C. 996—997.

10. PabyxuH A.l'. B3aumocBsA3b Mexay ctaHoapTHbiMKU aHeprusmu nbbca obpasoBaHus noHa Mme-
Tanna B BOAHOM pacTBOpe W ero Kpuctannudeckoro rugpokcuga // XKoOX, 1979. T. LIIl. Ne 3.
C. 727—T728.

11. CnpaBo4Huk xumuka / Nog pea. b. IN. Hukonbckoro. M.—J1.: Xumuga, 1964. T. 3, 1005 c.

12. Pabyxun A.l'. QHTanbnms rmapartaumm AByx3apsiAHblX MOHOB 30—3NEMEHTOB M UX KOOPAMHALMNOH-
Hble uncna. // N3e. YHL| YpO PAH. YenabuHck, 2003. Bein. 2. C. 28—31.

o



