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OBLIAA XAPAKTEPUCTUKA PABOTHI

AKTyalbHOCTH paldoThl. PenkoszeMenbHble METAIBL SIBJISIOTCS
Ba)KHBIMHU COCTABIISIIOIIIMH ISt pa3BUTHL COBpPEMEHHOMN
NPOMBIIIJICHHOCTH, a TaKKe pa3paboTKU YCTPOWCTB W yIyYIleHHUs
[IEPEIOBBIX TEXHOJIOT UM, UCIIOJIB3YEMBIX B HAIIEH MTOBCEIHEBHON KU3HU.
JanHple  MeTAUIBl ~ WIPAlOT  BAXHYI0  PONb B Pa3BUTHU
9HEprocOeperamux TEeXHOJOTHH, CHPOC Ha KOTOpbIE MPOJOJIKAET
pacn. OHM HCTIONB3YIOTCS B TPAHCTIOPTHBIX CPEACTBAX C THOPHUIHBIM
JBUTATeNIeM, PAa3JIMYHBIX AaKKyMYJSITOPHBIX —Oatapesx, MOOMIbHBIX
TeneoHax, BEIPSHBIX TypOMHAX, MAHENAX C IUIOCKAM JKPaHOM,
KOMIAKTHBIX ()JIyOpECLEHTHBIX JIaMIIaX, KOMITbIOTEpax, KEeCTKUX AUCKAX,
KaTtalu3aTtopax, CIUIaBax, TIOJUPOBAIBHBIX MOPOLIKAaX, B KauecTBe
n00aBOK NPHU BapKe CTeKia U T.1I.

Hecmo1ps Ha 10, 4TO peako3eMebHble METAIUIbI MIPUCYTCTBYIOT
B 36MHOM KOpE B I0OCTATOYHOM KOJIMUECTBE, OHU SIBJIAIOTCS PACCETHHBIMU
aNeMeHTaMu. B HacTosmuii MOMEHT, OHU OOHapykeHbI 6osee uem B 300
MUHepajax, OJHAKO B OOJIBIIMHCTBE M3 HUX KOHLEHTpAIMs HACTOJIBKO
Mama, 910 WX J00bMa SBISIETCS OKOHOMHYECKH HEBBITOTHOM
OCHOBHBIMH TPUPOIHBIMH HCTOUYHMKamMu P3M cumtatorcsi OacTHE3WT,
MOHAIUT U KCEHOTUM. TakKke BO3pacTaeT poJib BTOPUUHBIX UCTOYHHUKOB
P3M, 10 ecTs WX W3BJIEUEHHE U3 MPOIYKTOB U YCTPOWCTB C HMCTEKIITUM
CPOKOM CJIYXOBI.

Ilockonpky  ¢u3myeckue W XUMHYECKHE CBOHCTBA Yy
PEIKO3EMENbHBIX 3JIEMEHTOB MPAKTUYECKH HICHTUYHBI, IPOLECCHI,
UCTIOJIB3yEeMble U WX pa3/eNieHHs, CJIOXKHBI M O0JIaJal0T BBICOKUMHU
9KCIUTyaTallMOHHBIMU pacxofaMu. OJHAM M3 OCHOBHBIX CIIOCOOOB
pazmenenusi P3M  sBisiercss  kKMAKOCTHas OdKcTpakims. C  1ebio
pa3paboOTKu  DKOHOMHYECKH  IeNIeCO0OpPa3HbIX W DKOJOTHYECKH
0e30MacHBIX IMPOLECCOB IMPOBOJSTCS HCCJIEAOBAHUS 10 U3BJICUCHHIO U
pa3leNeHnIo peIKo3eMEeIbHBIX METAJNIOB U3 PAaCcTBOPOB BhILIEIAUUBAHUS
CJIO)KHOTO COCTaBa (XJIOpHUI, HUTPAT, CyIb(AaT U T.21.) C UCTIONB30BAHAEM
Pa3NMYHBIX KAaTHOHHBIX, AHHOHHBIX M COJIbBATUPYIOIIMX JKCTPArcHTOB.
Haubonee  yacTo  MCHONB3yeMBIMH  SKCTpareHTaMHM  SIBJISIOTCS
KapOOHOBBIE KHCIIOTHI.



CreneHb pa3pabOoTAHHOCTH TeMbI HCCJIEI0BAHUS

OkcTpakuusi KapOOHOBBIMH ~ KHCJIOTAMH XOPOLIO H3y4YeHa:
OCHOBBI TOAPOOHO paccMOTpeHbl B pabotax Muxaitnmuenko A.l.,
3emukmana A.H., T'magumaa JI.M., 3axapoBa B.W., Bompamana I'.M.,
[Iaprmana A.K. Preston c koseramMu moapoOHO oOmMCan BIIMSIHUE
MPOCTPAHCTBEHHOI'O CTPOGHMS M COCTaBa KHCJOTHI Ha CTeleHb
U3BJICUCHUS MeETala. BnmsiHMe cpeasl Ha MPOLECCHl OKCTPAKIMH
KapOOHOBBIMHU KHCJIOTAMH M3YYEHO B MEHBIICH CTEICHH.

Jns Toro 4yTOoOBI MOHATH MPHUPOAY XUMHYECKOTO PaBHOBECHS,
KOTOpOE CYIIECTBYEeT B CHCTEME M3 JBYX HecMelMBaromuxcs ¢as,
COAEp)KAIIMX OJHO WM HECKOJIBKO PACTBOPEHHBIX  BEIIECTB,
HEOOXOIMMO TOHMMaTb COCTaB M  KOJIMYECTBO K&XJOro U3
MpEACTABIICHHBIX ~ COENWHEHWH.  BakHOCT, W HEO0OXOAUMOCTH
OTpeeNieHns] KOHCTaHThl YCTOHYMBOCTH OOOCHOBBIBACTCS HATUUUEM
OJTHOT'O MJIM HECKOJBKUX PAcTBOPEHHBIX KOMIIOHEHTOB, MPEJIC TABJICHHBIX
B BHJIC KOMIUIEKCOB B BOJIHOH (aze.

AHanmu3 JUTEpaTypHBIX JaHHBIX TOKa3al, YTO KOHCTAHTHI
YCTOMYMBOCTH AJISi  Pa3NUYHbIX JIAHTAHOMJIOB C  OpPraHWYeCKUMU
TUraHgamMu  C(OPMHUPOBAIIM TOJTHOICHHYIO 0a3y TepMOJMHAMUYECKUX
naHHbiX. OHAKO Uil HEOPTaHMYECKHX JIMTAHAOB, MMEIOIIHMX CJa0yIo
TEHJICHIIMIO K KOMIUIEKC000pa30BaHHIO, TAKUX KaK XJIOPUIIBI U OPOMUJIBI,
JOCTYyITHO TOJBKO HE3HAUYMTEIbHOE KOJMYECTBO JAHHBIX, XOTI JTH
KOMIUIEKCHl HMMEIOT OOJNBIION HHTEpEC C TOYKM 3PEHHS IPOIECCOB
paBHOBECHS B KMAKOCTHOHM 3KCTPAKIIWH.

Heas paGorsl - Pa3Bumie TeopuM BIMSHUA —TPUPOIBI
HEOPraHWYECKOT0 AaHHOHA-JIMI'aHAa Ha TEXHOJOTMYECKHE IOKa3aTesin
SKCTPAKIMOHHBIX TPOIECCOB Ha MpPUMeEpPE HW3BIEUCHHS U Pa3JIeCHHS
UTIpHS U JIAHTAHOUJZIOB C MCTIONB30BaHMEM KapOOHOBBIX KHUCIIOT.

INocTaBneHHass B JUCCEPTAIMIOHHONW PabOTe TEdh JOCTUTACTCS
MOCPEACTBOM PEIICHHUS HIDKEYKa3aHHBIX 3a/1a4:

1. OmpeneneHne KOHCTAHT YCTOWYMBOCTA W SHepruu [ mbbOca
o0pazoBaHusi OPOMUITHBIX KOMIUIEKCOB P3M.

2. AHanu3 BJIMSHUS IPUPOJBI HEOPTaHUUECKOT'O aHMOHA-JINTaH/a
Ha  TIOKa3aTeldW  OKCTPaKIMOHHBIX  paBHOBECH B  cHCTeMax
Ln(111)-xatmoHOOOMEHHBI YKCTPAreHT-MHEPTHBIA PaCcTBOPHUTEID.
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3. Iomyuenne u aHamu3 (PU3UKO-XUMHIECKUX 3aKOHOMEPHOCTEi
SKCTPAaKIIMOHHOTO W3BJIeueHHss W pazgenenus P3M um3 pactBOpoB
CJI0KHOT'O BOJJHO-COJIEBOI'O COCTaBa.

4. MonenupoBaHie PaBHOBECHBIX COCTABOB CJIOKHBIX BOJIHO-
COJIEBBIX PACTBOPOB H IMPOIIECCOB KOMIUIEKCO0OPa30BaHMUs B HHX.

5. PazpaboTka TEeXHMYECKHX pEIICHUH, HaNpaBJCHHBIX Ha
yBenuueHne (akTopa pasz/eNieHus JIaHTAHOHMIOB TIPH TPUMEHEHHU
METOJIa KUAKOCTHOM SKCTPAKLHH.

Hay4ynast HoBU3HA padoThI:

1. Onpenenensl KOHCTAHTHI YCTOMYMBOCTH psfa OpOMHIHBIX
KOMIUIEKCOB  JIAHTAHOMIOB, 3HAYCHUS] KOTOPBIX OTCYTCTBYIOT B
matepatype (CeBr?*, SmBr*, NdBr?*).

2. Pazpabotan cmoco® pacuéra KOHCTAHT YCTOWYHMBOCTH
KOMIUIEKCOB JIAHTAHOW/IOB C HEOPTaHWYECKUMH aHHOHAMHU-JIUTaHIaMU.

3. Beunciensl sHeprum ['mb0ca oOpa3oBaHus AJi1 BCEro psia
OpOMHIHBIX KOMITIEKCOB P3M.

4. YcTtaHOBIIEHO pacnpeneneHre Gopm cyuiectBoBanus Ais P3M
C Pa3IMYHBIMH HEOPTaHMYECKHMH JIMTaHAaMU B PacTBOPax CJIOXKHOTO
BOJIHO-COJIEBOT'O COCTABA.

5. [lokazaHo, dYTO HEMOHOTOHHBEIM XapakTep 3aBUCHUMOCTEH
Ko3(ppUIIMEHTOB pacrpeneieHuss W pa3jeiiceHus Tpu dKCTpakiuu P3M
Ha(TEeHOBOUN M OJIEMHOBOM KHCJIOTAMH OT KOHIICHTPAIMN OPOMM/I-aHHOHA
U XJOpHI-aHHOHAa B pPAacTBOpPE CBS3aH C W3MEHCHHEM (OPMBI
cymectBoBanus P3M B pacTtsope.

TeopeTnyeckasi ¥ MPaKTH4YecKas 3HAYMMOCTb PadOThI:

1. Pa3pabotanHas MeToIMKa pacyuéTa yCTOHINBOCTH KOMIUIEKCOB
JAHTAHOMJOB C HEOPraHMYeCKUMH aHUOHAMU-JIMT'aHAaMU TO3BOJISIET
NPOBOANTH  MOJEIHPOBAHHE PABHOBECHOTO HOHHO-MOJICKYJISIPHOTO
COoCTaBa pacTBOPOB TMPHU OTCYTCTBUM HEOOXOAMMBIX CBEICHHH B
W3BECTHBIX 0a3ax JaHHBIX.

2. OnpenienneHo BIUSHUE HPUPOIbI HEOPraHMYECKOI'0 aHHWOHA-
JUraHga Ha SKCTPAKLMIO UTTPHS U JJAHTAHOMIOB: BBISIBJIIEHA 3aBUCHUMOCTh
n3BsedeHns P3M oT KOHIEHTpaliy rajioreH-aHuoHa B BOJHOH (dase.

3. lNokazana >h(deKBHOCT, ¥ MPUMEHUMOCTh OPOMUIHBIX H
XJIOPUAHBIX J00AaBOK JUIS JIOKAJBHOTO YBEIHWYCHUS XapaKTepHCTHK
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MPOIIECCOB M3BJIeUeHUS U pasnencenus P3M HadTeHOBOW M OJIEMHOBOM
KHUCJIOTAMHU.

4. TlonyuyeHHble 3HA4YeHWs] JUIS KOHCTAHT YCTOHYMBOCTH H
SHepruii oOpazoBanms [mbcca wmoryT OBITb pPEKOMEHAOBAHBI TS
BKJIFOUEHUSI B CTIPABOYHBIC JaHHBIE.

MeTomonorusi 1 MeToAbI HcciaeaoBaHmii. B nanHo# pabote
HCTIONIB30BAJIaCh COBOKYITHOCTh 3KCHEPUMEHTAIBHBIX M TEOPETUUECKUX
METO/IOB  WCCIICNOBaHWi:  (u3MUecKue, XUMHYECKHe, (HU3UKO-
XVUMHUYECKHe METOJIbl U3yUEeHHUS COCTABa UCXOIHBIX M PAaBHOBEC HBIX (ha3.
OKCTepUMEHTATBHBIE  HCCJICIOBAHUA BBINOJHEHHl B J1a0OPaTOPHOM
Macmtabe. Ha  pasHeIX JTamax — HCCIENOBaHMSA — NPUMEHSUIMCH!
(doToMeTpuUeCKUi, PEHTreHO(IYyOPECIIEHTHBIH, MOTCHIMOMETPHYEC KU,
TUTPOMETPUYECKUI METO/Ibl aHATIH3A.

Ha 3amuTty BhIHOCATCS cieAylolue M0JI0KeHHUS |

1. DKcrepUMeHTaTbHO W € TNPUMEHEHHEM MaTeMaTUuecKOoro
MOJICTTUPOBAHMSl YCTAHOBJICHB! 3HAYCHUS KOHCTAHT YCTOWYMBOCTH H
sHeprun ['ub0ca obpazoBanusi OpOMUAHBIX KOMILIEKCOB P3M.

2. JloGaBiienne OpoMuaa WIN XJIOPHAA K HUTPATHOMY pacTBOPY
P3M BbI3BIBacT JIOKaIbHOE YBeNUUeHUE KOA((DUIMEHTA pacTpeIeneHus
NPy JKCTPAaKLMM PEAKUX 3eMelb KapOOHOBBIMU KHCIIOTAMH, YTO
HNPUBOAUT K POCTY CTENIEHH Pa3/ie/IeHus JTaHTAaHU/IOB.

CreneHb 10CTOBEPHOCTH Pe3yabTATOB 00YCIOBIICHA OOIBITUM
00BEMOM  HKCIICPUMEHTAIBHBIX M TEOPETHYECKHX  HCCIIEIOBAHUIA,
MPUMEHEHUEM COBPEMEHHBIX METOJIOB aHAIN3a, BOCIPOU3BOAMMOCTHIO
MOJIyYEHHBIX PE3YJNbTATOB U HMX CXOAMMOCTBIO C JIUTEpaTypHBIMU
JaHHBIMM, a TaKKe MPUMEHEHHEM METOJOB  MaTeMaTUYECKOIo
MOJICTTUPOBaHMS K M3y4aeMbIM IIPOIIECCaM.

Anpobanus pe3yabTaToB. OCHOBHBIE TOJOXKEHHUS U PE3YIBTATHI
paboThl OBUIM TIPECTABIICHBI HA HAYYHBIX KOH(PEPEHIMAX U CEMHUHAPaX:
HayuHass KoH(epenimsi «llomesnsie uckomaemble Poccunm u  ux
pammoHanbHOoe ucnonb3oBanue» (Cankt-IlerepOypr, 2016 v CIIY),
Hay4JHO-TIpakTMdeckass KoHgpepenims «KimroueBbie mpoOmemsr 11
toicsiuenewsn» (Hayuneni wmentp «Omumm», 2017), mexayHaponHas
Hay4HO-TIpakTHieckas KoHpepeHums «HayuHble MexaHW3MBI pemieHHs
npobieM WHHOBaIWOHHOTO pa3BuTvsy (Hayunbii nientp Omera Caiinc,
2017), mexayHapoaHbIA (GOPYM-KOHKYPC MOJIOABIX yueHbIX «[Ipobiembl

6



Henponons3oBanus  2018»  (Camxr-IlerepOypr, 2018 r CIINY),
MEXAYHapOAHBIA KOJUIOKBUYM MOJIOABIX Yy4YeHbIX «/leHb ropHsika u
Metautypray (®paitoepr (I'epmanms), 2018 r Dpaiibeprckast ['opHas
Axanemus).

JIuuHbIii BKJIaJ aBTOPA 3aKII04aeTcs B BEIOOpE M 000CHOBaHUH
HalpaBJICHWH HCCJIEOBaHUs, OpPraHU3aliy, MPOBEICHUH U 0000IIeHnH
Pe3yIbTaTOB IKCIEPUMEHTOB, TOJIrOTOBKE MATepHANIOB K IyOIMKaIMK U
ux anpobauusi, pa3padoTKe MporpaMMbl U METOJHK HCCJIEJOBATENbCKUX
WCTIBITAHUN B J1A0OpaTOPHOM W YKPYIHEHHO-JIa0OPaTOpHOM MacIiTade.
Bce pa3paGoTky BBITOTHEHBI MO HETIOCPEICTBEHHBIM PYKOBOJICTBOM H
MPY y4acTHX COUCKATEIS.

[yoaukanmu mno padore. Pe3ynpTatel AKCCepPTALMOHHON
paboThl B JOCTATOUHOI CTENEHH OCBEIICHBI B § MEYaTHBIX TPY/axX, B TOM
quclie B 2 CTAThAX — B M3JAHMSX U3 NEPEUYHA PELECH3UPYEMBIX HAy4HBIX
W3JIaHWiL, B KOTOPBIX JIOJDKHBI OBITh  OIyOJIMKOBAHBI  HAyYHBIE
pe3yJIbTaThl JUCCEPTALMA HAa COHUCKAHME YYEHOM CTENEHUM KaHAujaTa
HayK, Ha COMCKAHHE Y4YEHOM CTENEHH JOKTOpa HayK, B 2 CTaThiX — B
W3JIAHWSIX, BXOIMIIMX B MEXIYHapOJHbIE 0a3bl JaHHBIX U CHCTEMBI
LUTUPOBAHUS SCOpUS.

Ctpykrypa M o00beMm padoThl. [lucceprammst cocTowT u3
BBe/IeHHs, 4 TJIaB, 3aKJIIOYCHHS U CTIMCKA UCTIONB3YEMOM JIUTepaTyphl U3
125 HammeHoBanmii. OOmmii o0vem pabotet 137  c1panun
MAaIIMHOTIMCHOTO TeKCTa, B ToM uucie 40 tabuui, 64 pucyHka.

OCHOBHOE COJAEP)KAHUE PABOTbBI

Bo BBejeHnHn 00OCHOBaHA aKTyaJIbHOCTh Pa0OTHI, OTPEEICHBI
LeNb U pelraeMble 3a1aud, ¢(HOpMYyJIMPOBaHbI OCHOBHBIC 3allUIAeMbIC
TIOJIO’KEHNS, Hay4Hasi HOBU3HA U MPAKTHUECKask 3HAYMMOCTh.

B rinaBe 1 mnpenctaBieH 0030p NEPBUYHBIX M BTOPHUYHBIX
uctouHukoB P3M, paccMOIpeHsl OCHOBHBIE TepMOJIMHAMHYECKHE
3aKOHOMEPHOCTH KOMIUIeKCcooOpazoBanuss P3M ¢ HeopraHmdecKumu
JUraHgaMy, TPOBEAEH aHaIW3 BIWAHHUSA NPHUPOABl HEOPTaHHMIECKOTO
AQHWMOHA-JIMTaHJa Ha SKCTPAKIIMIO UTTPHS U JJAHTAHOMOB, B TOM YHMCJIE HA
paznenenne P3M mpu MX SKCTpakivu M3 PacTBOPOB CIIOKHOTO BOJHO-
COJICBOTO COCTaBa KapOOHOBBIMU KHCIIOTAMHU.
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B rinaBe 2 onmcaHel METOJbl TPOBEICHHS aHATUTHICCKHX
HCCJIEIOBAaHNM, METOJIMKU HMCTIBITAHUA U TeOpETHIECKUE MPECTABICHUS,
JeKanye B OCHOBE (DM3MKO-XMMHYECKOT'O OIMMCAaHUS W aHalu3a
3KCTPAKLUUOHHBIX PABHOBEC UM

B rnaBe 3 npuBeneHbl pe3ynbTaThl  AKCIEPUMEHTANBHBIX
UCCJIEJOBAaHUI M MaTeMaTHueCKOTro MOJEIHPOBAHUS TIO ONpPEIETIECHUIO
TepPMOJIMHAMUYECKHUX KOHCTAHT YCTOWYMBOCTH OPOMHIHBIX KOMIUIEKCOB
P3M.

B rnaBe 4 npuBeneHB 3KCIEPUMECHTAJIbHBIC 3aBUCUMOCTH
BIMSHUSL OPOMUJ M XJIOPUI-aHHOHOB B BOAHOH (haze Ha W3BIJICUCHUE U
paznenenue P3M onenHOBOH 1 HAQTEHOBOW KHUCIOTAMHU.

B 3akJ/1104e HMH U3J10)KEHbI OCHOBHBIE HAYYHbIE U NMPAKTHYECKUE
pe3yIbTaThl paboThl.

OCHOBHBIE PE3yJIBTaThl UCCIIEOBAHUI OTPAKEHBI B CIICIYIOIIHNX
3aIUIIAEMbIX TTOJI0KEHHSX:

1. DkcnepuMeHTAILHO M ¢ IPUMEHEeHHEeM MaTeMaTH4eCKOro
MO/IeJTUPOBAHMS YCTAHOBJIEHBI 3HAYEHNS KOHCTAHT YCTOWYMBOCTH 1
Hepruu I'n60ca o0pazoBanusi GpoMuIHBLIX KoMILIeKcoB P3M.

OnpesesieHie KOHCTAHT YCTOWYMBOCTH KoMIuiekcoB CeBr®,
SmBr?*, NdBr** nmpom3BommIoch METOIOM NPSAMON MOTEHLMOMETPHH C
MpUMEHEHHEM OpOMUI-CEIEKTUBHOTO IIEKTpoaa. B xome skcnepumenta
KOHLIEHTpalys KaTMOHOB MeTala ObUla TMOCTOSHHOM, a KOJHMYECTBO
OpoMHIa B pacTBOpe H3MEHAIOCh Ha (PUKCHUPOBAHHYIO BEIMYHMHY B
KaXJI0H cnenyromen Touke. M3mepenus nmpoBOAMINCH IPH MOCTOSHHOM
YPOBHE HOHHOM CHJIBI B CPEZIe MepXJIopaTa HATPHsL.

3aBucumocts  OJ[C  MOTEHUMOMETPUYECKOW  SMEWKH  OT
KOHIIeHTpanun OpOMUJI-HOHA MPEeCTABIeHA B BhIpakeHnH (1).

E =-56,27-1g[Br 7] - 126,56, (1)
no mnoiy4deHHeIM 3HaueHHsM OJ[C ObulM paccUHMTaHBl PaBHOBECHBIC
KOHIICHTpAaIlMK ~ OpOMUJ-aHMOHa B M3MEpsSeMBIX pacTBopax. Ha
OCHOBAHMU PABHOBECHOH KOHIEHTpAIM OpOMMA-aHUOHA OIPEAENIEHBI
3HAUEHWs JUIA KOHIEHIPAIMM CBA3aHHOTO B KOMIUIEKC MeTajula H
paBHOBeCHasi  KOHIIEHTpamuss  CBOOOJHOTO  MeTala.  3HA4YeHHs
PaBHOBECHBIX KOHIEHTpAIMi ObLIM PacCUYUTAHBI U3 MPENOIOKEHHS, YTO
o6pasyetcs komruieke Buaa LnBr?*,



Ilpn pacuére TepMOOMHAMUYECKHX KOHCTAaHT YCTONUMBOCTH
YUUTBIBAIMCH KOI(PPHUIMEHTHl aKTUBHOCTH HMOHOB, pacydeT KOTOPHIX
BBIIOJIHEH C HCTOJIb30BaHUEM MeTojla MIuiepo, OCHOBAaHHOTO Ha
ypaBHeHusIxX [Iumiepa.

Pacuer ko3ddrimenToB akKTMBHOCTH OpOMHI-aHHOHOB U
KatMoHOB P3M BBITNOJIHEH 10 YpaBHEHHIO (2)

Iny, =22t +B’I +B'f'+C,1° 2)

:

rae Z; - 3apsy uoHa; | — MoHHas cuiia pacTBOpa, MOJB/KT; Bio, Bil, C -

1
VHIMBUIYyaIbHbIE Tapametphbl [umepa mns wono, T/ u - Gpynkium,
3aBUCSINNE OT MOHHOM CUIIBI, 3aJIaHHble BhIpakeHusMHU (3) 1 (4).

i~ oge.|| +£In(1+12-|0'5) 3)
' 1+1,2-1%% | 1,2 ’

1 =1-exp(-219% )1+ 21°5 -21), (4)
Koaddunmentsr 1st ypaBHeHus (2) MOTyT ObITh OTpPE/IC/ICHbI U3
napametpos [umepa (Bo, B1 u Cy) s coneii Na* u ClO,”. Jlns MoHo-
JBYXBAJICHTHBIX AaHHOHOB 3HAYCHUs OTPEACIISIOTCS M0 BhIpaKeHMsM (5-

7):

8
Bg =4/B£a>< _Bl?la :gﬁﬁazx _zﬂl?la (5)
2
Bi( :ﬂl{laX - Bha :glgr{laZX _Zﬂl%la (6)
3
22
Cyx = 3Cr{\1ﬁax —Cya = ?Crr\[l)azx —2C, (7)
U JUTS TPEXBAJIEHTHBIX KaTHOHOB 10 (opmyiiam (8-10)
Bg = Zﬂr& (c10,), _3Bg|04 ®
BI%A = O-Sﬂ:/l (clo,), _3Bcl:|o4 (9)
30.5
Cu = TCI\(ZAJ(CIO4)3 _SCCIO4 (10)
rae



BJ, =0.2093 B;, =0.1603 C,, =0.00507

88,04 =0.0123 Bé,04 =0.1152 C,,, =-0.00861

O6pasyiomuiics OPOMIHBIE KOMIUIeKC coctaBa LnBr?*, mo
[Numepy Moxker ObITH omvicaH Kak WoHHAS mapa una MX. Jlns Takoi
WOHHOM Tapbl pacueT Kod((UIMEHTa AaKTMBHOCTHA BBINOJHEH IO
ypaBuenwio (11):

Inymx =N yeecr + 2mC|OZ Bumx - (11)
rae Bux = 1,11 - mapamerp Ilumepa juiss MOHHBIX Tap THIA LnX?*:
INyglect - oMekTponMTMUECKMH  BKJIAJ, PACCUMTBIBAEMBIA IO
ypaBuenmio (12):

’

Inyecect =41 +4M .My Bracio, +2My My, Cracio, (12)

u
Mooz ' Myat
HATPUS; Bpacio, s Cnacio, — MHAMBHIYyanbHbIE MapameTpsl [nmepa ans
NaC|O4.

[lo TOJMyYCHHBIM 3HAYCHUSM TEPMOAMHAMHMYCCKHX KOHCTAHT
ycToiunBoc cleyromnx kommiekcos: CeBr?*, SmBr?* NdBr?*6pum
paccuuranbl dHepruu ['nd6ca obpasoBanms mo popmyse (13):

A,G(LnBr**)=A,G(Ln* )+ A,G(Br )-23RT IgK  (13)
[NoyueHHbIe TEPMOJMHAMHYECKUE KOHCTAHTHI YCTOMYMBOCTH U
sHeprum ['nb6ca 0OpazoBaHmst KOMIUIEKCOB NPUBEICHEI B Ta0mHIE 1.

Tabnuua 1 - TepMmoauHaMuyecKre KOHCTAHTHI yCTOWUUBOCTH M SHEPTHU
['u66ca obpa3zoBaHus OPOMUITHBIX KOMIUIEKCOB

— MOJIJIBHBIC KOHICHTPAIMU TMCPXJIOpaT-uOHAa U KaTMOHA

Kommexc log K AfG(LnBrz*), Kk x/Monb
CeBr*” 0,3874 -782,5
NdBr-* 0,3461 -777,4
SmBr* 0,2548 -769,7

751 OLIEeHKM KOHCTAHT YCTOMYMBOCTH OPOMMIHBIX KOMILIEKCOB
octanbHbix P3M Obima mpuMenena metonuka bupna u Jlu nnsa pacuéra
YCTOWYMBOCTH OpraHMYecKux KomiuiekcoB P3M, agammupoBaHHas Asis
MOJICNHUPOBAaHMUSA  KOMIUIEKCOOOpa30BaHMsI €  HEOPraHMYECKUMU
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nuragaaMu. B o0meM Bue 3aBUCUMOCTH OJHON KOHCTAHTHI OT JPYTOM
omnpesenseTcs BeipaxkeHueM (14):

IOgL Kn(Ml): In(Ml)+Sn(M1)IOgL Kn(Mz) (14)
rre log, K, (M,)ulog, K,(M,) - TepmonuHammueckue KOHCTAHTBI
YCTOWYMBOCTH /ISt IBYX METAILIOB B sy JIAHTAHOUIIOB.

I.(M,) ©uS,(M,) - wuHEBuIyanbHbIE  KO3(hOHIMEHTEL,

MOJTyYEeHHBIE JUIS TTapbl KOHKPETHBIX AJIEMEHTOB.
Anpobarst MOZIeITH MpeJICTaBJICHa Ha PUCYHKe 1.
6,2 1
6 4
5,8 1
5,6 1
54 1
== Mogenb
5,2 1

5 4 ==0==JlutepaTypa

4,8 1

4,6 +——r—r—r—r—r—r—r—r—r—r—Tr—r—Tr—T—Tr
La Ce Pr Nd PmSm Eu Gd Tb Dy Ho Er TmYb Lu Y

Pucynok 1 - CpaBHeHue nTutepaTypHbIX JaHHBIX C JAHHBIMU 110
MOJIETTUPOBAHHUIO [Tl KOHCTAHT yCTOWINBOCTH KapOOHATHBIX
KOMIUIEKCOB

TIpoBepka MeTo/Ia TIoKa3aja XOPOIIYI0 CXOAMMOCTh PE3YJIBTATOR
MOJIEJIMPOBAHKS M M3BECTHBIX M3 JIMTEPaTyphl JAHHBIX MO KOHCTAHTAM
YCTOMYMBOCTU KAPOOHATHBIX KOMILIEKCOB.

B Tmabnmuie 3 mNpuBENEHBbI YHCIICHHbIC 3HAYEHHS KOHCTAHT
YCTOMNYMBOCTH JIAHTAHOUIIOB, TOJYYEHHbIE METOJOM MO/IEIUPOBAHNUS HA
OCHOBAHMM OSKCIEPUMEHTAILHO  TMOJYYEHHBIX 3HAYEHHH KOHCTAHT
ycroitumBoc CeBr?*, EuBr®* um GdBr?*, a maxe smeprmm I'mbGca
00pa3oBaHks OPOMHIHBIX KOMILIEKCOB, DPACCUMTAHHBIE HAa OCHOBE
TOJTyYEHHBIX KOHC TaHT.
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Tabnuua 3 - TepMoauHaMUUeCKHe KOHCTAHTHI yCTOWUUBOCTH M SHEPTHU
['u66ca oOpa3oBaHusT OPOMHUAHBIX KOMIDIEKCOB, TIIOJIYYCHHBIE B
pe3yabpTate MOAECTUPOBAHUS

AG¢ LnBr?*,
kJI>x/MOIb

La 0,430 -793,892 Th 0,188 -768,688
Ce 0,387 -782,488 Dy 0,159 -770,653
Pr 0,347 -784,540 Ho 0,085 -783,323
Nd 0,350 -777,443 Er 0,069 -776,484
Pm 0,351 -770,535 m 0,067 -775,860
Sm 0,255 -769,681 Yb 0,032 -741,188
Eu 0,235 -678,532 Lu 0,108 -759,181
Gd 0,240 -767,850 Y 0,127 -792,511

AG; LnBr?*,

P3M logk kJI>x/MOITE

P3M logK

2. Jlo6aBienue OpoMuAa HJIM XJOPUAA K HHUTPATHOMY
pactBopy P3M BhI3BIBaeT JIOKAJIbHOE yBeJW4YeHHe KOI(pPumuenTa
pacrnpejieJieHusi TPH JKCTPAKUUH PeIKHX 3eMeJib KapOOHOBBIMHU
KHCJI0TAMH, YTO TMPHUBOAUT K POCTY CTeNeHH pa3JeieHUus
JIAHTAHHU/IOB.

Ha pucynke 2 moka3zaHbl 3KCIEpUMEHTAbHBIE 3aBUCUMOCTH
ko3 durmentoB pacnpenenenus P3M mpu skcTpakimy HadTCHOBOM
KHCJIOTOM OT KOHIIEHTpaluu OpOMU/I-aHHOHA.

B nponecce uzBneuenus gerkux P3M u3 HUTpaTHOTO pacTBopa B
OpUCYTCTBMM ~ OpoMHUIa  NPOMCXOAMT  JIOKAJbHOE  YBEIMYEHHE
ko3 durmeHTa pactpeeNieHus B MPOMEXYTKE KOHIICHTPAIMA OpOMUII-
annoHa ot 0,01 mo 0,2 monb/n. Takoe MoBe/IeHNE XapaKTEPHO /IS JIETKHX
P3M u MosxeT ObITh 00BSICHEHO CIEAYIONUMHU (HaKTOPaAMHL.
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PucyHok 2 - 3aBucumocts K03 purmento pacnpenenenus P3M
0T OpOMMJT aHHOHA TIPH SKCTPAKIMH HA()TCHOBON KHCIIOTOW B O-KCHUIIONIE,
B cooTHotmeHnH ¢a3 1 k 10 u kucaotHOCTH BOAHOH (ha3br 5£0,1 emxumwIT

PH, s a) Jerkux NaHTAHOUIIOB U UTTPHSL; 0) JUTS THKEIBIX
JIAHTAHOWIOB

[lpu nobGaBiieHMM OPOMHUAA B CUCTEMY YBEIUUCHHE HOHHOM CHITBI

pacTBOpa TPHUBOIUT K POCTy CTENCHHM IUCCOLMAIMH KapOOHOBOM
KHCJIOTBI, 3aBICHUMOCTH NPEJICTABJICHA HA PUCYHKE 3.

o, e -.-IH:llthI#l"Ih'l:t] L w % LECR PR TEw R ]
2 aH
J.D‘J A ]
[ LN
2
[ L%
1499
[ 1%]
1.9% -
1,94 s
L% 5]
Lo ai
188 J o T
[F: 00 i
o or oA Ll o8 1 L ol (1] ak [}
[Be-] ssann’a [0 Joummta

Pucynoxk 3 - Crenenp 1ucconmanyi Hah TeHOBOM U OJICMHOBOM KHCJIOT B
3aBUCUMOCTH OT KOHIICHTpaI OpoMuIia B pacTBOpE

B nuanazone koHmeHTpanuidi mo Opomuny kamus ot 0,4 Moib/1
no 0,6 MOJNB/I CTENEHb OUCCOLMAIMKM KHCJIOTHI MaKCHUMAajbHa, 3aTeM
CTETICHh JTUCCOIMAIMKM CHIDKACTCS, YTO SBJSETCS OJHOW W3 TPUYUH
CHIDKCHUS KOA((DUIMEHTa pacIIpe/IeIICHHS.

3MmeHeHne B pacmipefielicHUH TaKXe MOXKET ObITh CBS3aHO C
BUJIOM 3KCTParupyeMoro KOMIUIeKCa. M3BECTHO, YTO CTeprYeCKU
3aTpyJIHCHHbIC ~ KapOOHOBBIC  KHUCJIOTBI,  JKCTParupyrmT  JIETKHC
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nantanounsl B Bune (LnAg(HA)3),, a mokensie B Buae (LnAs(HA),),, B
pe3yabraTe 00pa3yercss MEHBIIMH M0 pa3Mepy KOMIUIEKC, KOTOPBI
BKJIIOYAeT B €051 MEHBILIE MOJICKYJI KHCJIOTHL

Jpyroil NpuuvHOW HEMOHOTOHHOI'O XapakKTepa 3aBUCHUMOCTU
ko3 durmenTa pacnpeeneHus JIaHTAHOUA0B OT KOHIEHTpALy OpoMMU/-
HMOHAa MOXET ObITh M3MeHeHre (DOPMBI CylIiecTBOBaHMS Katrona P3M B
pacTBope. Pe3ynprar MomenupoBaHMs pacTpeAeieHrs] JTaHTAHOUIOB OIl
(bopmam cymiecTBOBaHHS B pacTBOpE MOKa3aH Ha PUCYHKe 4 Ha mpuMepe
Hepusi ¥ UTTepOusl, KaK THIMYHBIX MPEACTABUTCICH JICTKUX M TSDKEIBIX
P3M.

YBenuienue KOHIICHTPALIUH OpomMuaa  TPUBOOUT K
3aKOHOMEpPHOMY CHIDKEHHMIO COJEp)KaHMS JIAaHTAHOWJIOB B  (opme
MPOCTHIX HOHOB M POCTY KOHIIEHTPALMU MOHOOPOMMIHBIX KOMILUIEKCOB.

100 K% h

2 )

0 8

T i T 3
[7+] R 100
50 ——C

40

10 e

0 —g— U0
LUy ¥ e 100

a “L 5 - — i ]

o 0z o4 i LT 1 C[Br-, ssannfn

PucyHok 4 - Pacnpenenenre paBHOBECHBIX (hOpM Iiepust U UTTepOUs, B
BOJIHOH (paze, B 3aBUCUMOCTH OT KOHLIEHTpauy OpoMuIa B pacTBOpe

bpomunHbple KOMIUIEKCHI SIBJISIIOTCS JOCTATOYHO CJIA0OBIMH, NPU
KOHIICHTpanmu Hrnke, 9eM 0,2 MOJIB/JI OHM HE 0Ka3bIBAOT 3HAYUTEIEHOTO
BIIMSIHUSA HAa KOMILTEKC000pa3oBaHue.

bonee Toro, mis jgerkux P3M Ha konmentpammsax ot 0,01 mo
0,2 MOJIB/T TIPOUCXOAMT TIepepacpeieICHUEM HUTPATHBIX U OPOMMIHBIX
dbopM B pacTBOpe, KaK IMOKa3aHO Ha PHUCYHKE 4, MOCKOJIbKY OHH
0o0pa3yroT OoJiee MPOYHbIE OPOMHIHBIE W HHUTPATHBIC KOMILIEKCHI, IO
CpaBHEHHIO ¢ TspKenbiMu P3M.
Ob6pazoBaHre OpPOMHUIHBIX KOMIUIEKCOB B PACTBOPE CHIDKACT JOJIIO
KaTMOHOB MeETajjla, CBS3aHHOTO B THAPOKCOKOMIUIEKCHI, YTO MOXKET
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SBISITECS. OJHOW W3 TPUYUH HEPAaBHOMEPHOTO XOJa 3aBUCUMOCTH
K03(GHIMEHTa pacTpeieNieHHs] 0T KOHIEHTpaiy Opoma, T.K. U3BECTHO,
YTO TaJOTCHU/IHbIE KOMIUIEKCHI HE JKCTParupyrorTcs, Toraa Kak st
THAPOKCOKOMIUICKCOB ~ BO3MOXKHO  mpotekanue — peakimu  (9),
COTPOBOXKJAIOMICHCS IEPEX0/I0M JIAHTAHOUIOB B OPraHUYECKYIO (azy.

LnOH"* 4 + 2(HR)20rg = LNR3-HRqq + H,O + 2H',, (9),

Tspkensie P3M xyske 00pa3yror BHeNTHeC pepHbIe KOMIDIEKCHI, K
KOTOPBIM OTHOCSITCSI HUTpPATHBIE, OPOMUIHBIE M XJIOPHIHBIE KOMIUIEKCHI.
[looTomy B Hauane, Koraa OpOMHIOB B CHUCTEME HET, MeETALI
NPAaKTUYECKH TMOJHOCTHIO HAXOMUTCS B (hOpPME MPOCTOrO KaTHOHA, Kak
OpelcTaBIeHO Ha pucyHke 4. 3ateM, TNpH MOCJIEIOBATCIBHOM
noGaBienny  OpoMuia, HabOIromaercsi TMOCTENleHHOe 0Opa3oBaHue
OpOMHIIHBIX KOMIUIEKCOB, YTO TPHUBOJUT K CHIDKEHHIO K03 durmenTa
pacrpeeneHusL.

Ha pucyHke 5 moka3zaHbl SKCIIEPUMEHTAIBHBIC 3aBUCHUMOCTH
ko3¢ ¢ummeHToB pactpenenenus P3M mpu 9KCTpakimu HaQTCHOBOU
KHCJIOTOH OT KOHIIEHTPAllMU XJIOPU/I-aHHOHA.

P | whcatia)'
Jo3 L bt N b -

1 ! [T LT] 1

Pucynok 5 - 3aBucumocTts ko3¢ dunmentos pacnpenenenust P3M ot
XJIOpU]T aHHOHA TIPH SKCTPAKIMKA HAQTEHOBOM KUCIOTOH B O-KCHUIIOIE, B
cootHomenuu a3 1 k 10 u kucnotHoc™ BoguHOM (aszwl S+0,1 equHmIY
PH, mis: a) Jerkux JIaHTAHOUIIOB W UTTPHS; 0) TS THKEBbIX
JIAHTAHOHU/IOB

B mpucytcTBMM <OKECTKOTO» aHHWOHA-JIMTaHIa, TaKOro Kak
cynb(haT-aHHuOH, Opd  TOPUCYTCTBUM  KOTOPOTO  JIAHTAHOWBI
IPEUMYIIECTBEHHO CYIecTBYIOT B popme LNSO4" mmu Ln(SO,);", uto
MNPUBOAUT K OJHO3HAYHOMY CHIDKEHHMIO KO3((HULMEHTa pacrpeaeeHus
P3M mnpu 3KCTpakimy HEUTPaIbHBIMU WIH KaTHOHHBIMHU SKCTPAareHTaMHU.
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OddexT pazaencHus B 3TOM CJIydae MOXET OBITh JOCTUTHYT TOJIBKO Ha
OCHOBAHMM HE3HAUUTENBHBIX OTIMYMA B KOHCTAHTAX YCTOWYMBOCTH
cynb(haTHBIX KOMIUIEKCOB.

B ciydae mobanenust 6ojiee «MSITKHUX» JIMTAHIOB — XJIOPHIHOM
Wi OpOMHIHOW COJIM, COXpaHSACTCsS JOJsl JIAHTAHOMIOB B (opme
cBobosHOTO KamoHa. [Ipm pH, Omm3kux k pH ruapatooOpazoBaHums
BO3MOXHO CyIIECTBOBaHUE JIAHTAHOUJIOB B dopme
THAPOKCOKOMIUIEKCOB. KpoMe Toro cymecTByer ompenenéHHasi CBS3b
MEKIYy HOMEPOM MeETajula M TeHJACHIMEH K 00pa3oBaHUIO KOMILICKCA
mma LnBr?* u LnCP*. a5 nerkux naHTaHOMIOB HOAOGHBIE KOMIIIEKCHI
3HAUUTENBHO YCTOWYMBEE, 4YeM Juisl TshKenbiX. CpaBHEHHE KOHCTAHT
YCTOHYMBOCTH OPOMHIHBIX M XJIOPUIHBIX KOMILUICKCOB IPEICTABICHO Ha
pucyske 6.

045 5 Logk e begiiLnBirEs]

== logiLnCl=]

[=F
15 9
01
005 -
=] — e ————
La o Pr Wd Pmim fu &8 Th By Ha Er Tm ¥b Lu

PucyHok 6 — 3aBHCHUMOCTh KOHCTAHT YCTOWYUBOCTA OPOMHIHBIX
XJOpUIHBIX KoMIiekcoB P3M 0T nx mopsimkoBoro Homepa

COBOKYIIHOCTh  TIEPEYUCJICHHBIX  (PAKTOPOB  TPHBOIUT K
HEMOHOTOHHOH  3aBUCUMOCTH  KOX(QUIMEHTOB  pacTpe/eieHus
JIQHTAHOWJIOB M TIOSIBJICHHIO TaKk Ha3biBaeMoro 3¢ (ekta aHMOHHHOW
cuHepretHocd. JloOaBneHne OpomMuma crocoOCTBYET pa3IeieHUro
TDKENBIX M JITKUX JIAHTAHOMJOB. DTO OCOOCHHO XOpPOIIO BHIHO HA
MPUMEPE CaMOT0 THKENIOT0 M3 PACMMOTPEHHBIX JIEMEHTOB — HTTCpOMS,
3aBHCHMOCTh JUIi KOTOPOTO TMpEACTaBlieHa Ha pucynke 7. s
pas3jienieHns TIOJXOIAT IBE€ 30HBL: TiepBasi — MPU KOHICHTpAId OpOMU/I-
anrona 0,4 MOIIB/JI, B ATOH TOUKE XOpOIIee pa3JelieHIe MEX/Iy MapamMmu
Yb/Nd, Yb/Gd, Yb/Eu, npumeuatenpHO, 4TO BCE DJIEMEHTHI, XOpOIIO
paszenseMble B 3TOH TOYKE OT MUTTCPOUSt — COCEIH B PSTy JAHTAHOUIOB.
Bropas  o0macTs  MakCHMalbHOTO  pa3JielicHus]  COOTBETCTBYET
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MaKCUMaJIbHOW KOHIeHTpauuu noOaBienHoil comu 0,8 — 1 monp/n. B
9Toi obnac Kod(puIMeHT pazneneHns MakCUMalIeH IS CJISTYFOIIHX
map MetamtoB: Yb/Ce, Yb/Sm, Yb/Er, Yb/Y. [lanuslii GakT 0ObICHACTCS
HaI/IMZCHI:I_Heﬁ CKJIOHHOCTBIO HTTEpOMsi 0Opa3oBBIBATH KOMIUIEKCHI THIIA
LnBr<*.

780 — Y

6.00 ==yh/Ce
A —ir—h/Nd
B —+=bfSm
5,00 =B
2,00 —8=vb/5d
100 - bEr

0,00 + ] [&r MDHH.

1] 0.2 0.4 06 08 1

Pucynok 7 - 3aBucumocTth kod(duiieHTa pa3aeieHus Uit apbl
Yb/Ln ot koHieHTpamiu OpoMuia B pacTBOpe

Kak u B ciy4ae ¢ OpoMugaMu, Mpy MCIIOIB30BAHUHM XJIOPHIA B
KauecTBE COJISTHOW JIOOABKU MaKCHUMAaITbHbIC KO3 (DHUIUCHTHI pa3IeICHHs
TIOJTYYarOTC sl OTHOCHTEIIBHO HanOoJjiee THKeIbIX dJieMeHTOB. Ha prcyHke
8 mnpuBeneHa 3aBUCUMOCTh KOA((UIMEHTOB pacTpe/ielicHusl B Mmape

Yb/Ln B cirydae g00aBlIeHAN XJIOPUIHON TOOABKH.
5.00

==Y
4,00 —="h/Ca
3,00 ==Y/ M d
— Y Sm
2,00 ¥ — Yl EU
1,00 =—"hSGd
Yo Er

0,00 -+ v T v v
4] 0.2 04 0.6 0,8

{lﬂ'],munbfn

Pucynoxk 8 3aBucuMocTs K03 uIieHTa pa3aeicHUs s aphl
Yb/Ln ot KoHIEHTpaliK XJIOPHIa B pacTBOPE

Ha rpaduke ocobenno Beimenstorcs ne odmacm. llepBas — 310
obnacTs HamOoONbLIEH AMCCOLMALMM HAPTEHOBOW KHUCJIOTHL, KOTOpas
JIOCTUraeTcs MPU KOHIICHTPALMK KOMITIeKcooOpaszoBarens 0,6 Monb/i1, B
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Hell xopommre KodpQuImeHTsl pa3aeneHus uMerot mapsl: Yb/Nd, Yb/Ce,
YDb/Y. Bropas o6imacts cootBercTByeT KoHieHTpaimu 0,1 Mojb/1, B Hei
MaKCHMaJbHOE  pa3JiejicHHe JEMOHCTPUPYETCS  CICOYIOIMMX — Map
sneMeHToB: Yb/Ce, Yb/Eu, Yb/Er.

3AKJIIOYEHHUE

Juccepranys mpeicTaBiseT CO00M 3aKOHUEHHYIO Hay4dHO-
KBTH(UKAIMOHHYIO Pad0Ty, B KOTOPOH Mpeanaractcsi HOBOE PelieHUe
aKTyaJbHOW Hay4yHOH 3aJa4d MO OMNPEENICHUIO TePMOIAMHAMUYECKUX
KOHCTAHT YCTOMYMBOCTM OpOMHUIHBIX KOMIUIEKCOB JIAHTAHOMAOB H
WTIpUS U YIIyYIISHUIO TTOKa3aTenel u3BiedueHus u pazaenenus P3M npu
9KCTPAKLIMH KapOOHOBBIMH KHCJIOTAMHU.

[lo pesynbrataM BBINOJIHEHMS JAUCCEPTALMOHHONW  PabOTHI
CJIeJIaHbl CJIEAYIOIINE BBIBOJIBI U PEKOMEHIALINH:

1. Ilytem m3mepenuns DJ1C, MeTOO0M IPSAMOIA TOTEHIMOMETPUH C
NPUMEHEHUEM OpOMUI-CEJIEKTUBHOTO JJIEKTpoJa OBUIM  IOJYYEHBI
3Ha4eHUs1  TEPMOAMHAMUYECKUX  KOHCTAaHT  YCTOWYMBOCTH  JJIs
crenyromux kommiexcos: CeBr?*, NdBr?*, SmBr¥*. Ilo nomyueHHbIM
SKCTICPUMEHTANBHBIM  JIaHHBIM  OBUTH  paccuMTaHbl 3Hepruu [ ubbca
00pa3oBaHus /IS TaHHBIX KOMILIEKCOB.

[lonmy4yenHsle B XOJ€ HWCCIENOBAHHSA PE3YJBTaThl MOTYT OBITH
WCTIOJIB30BAHbl JUIsl BKJIIOYEHHS B CIIPABOYHUKU TEPMOAMHAMHUUYECKHUX
BEJIMYUH.

2. Ha ocHoBaHuM IUTEpaTypHBIX AAHHBIX, MPOBEIEH aHAIM3 C
MPUMEHEHHEM MAaTeMaTUUeCKOr0 MOJICIMPOBAHUS, KOTOPBHIA BBISBUI
HaJIMYMe 3aBUCHMOCTA B 3HAUEHMUSX TEPMOJUHAMHYECKHUX KOHCTAHT
ycTounBocTM B psagxy P3M ¢ pa3iauyHBIMEH  HEOpraHMYEeC KMMHU
nuraigamu. [lo MoJgydeHHbIM YpaBHEHHSIM JIMHEHHOW perpeccuu Obul
paccuuTaH ps TePMOJUMHAMHYECKHMX KOHCTAHT M 3Hepruii [ 'mbbOca
o0pa3oBaHus OPOMUITHBIX KOMIUIEKCOB JUISl BCEX JIAHTAHOUIIOB M UTIPHSL.
Pacuer npoBeneH uepe3 nuTepaTypHblE W 3KCIEPUMEHTAIbHBIE JaHHBIC.
Pacxoxnenne B 3Ha4eHHAX JOrapu(MOB KOHCTAHT YCTOHUYMBOCTH, KaK
MPaBWIO, HE MPEBBIIIAET HECKOJIBKO IPOLIEHTOB.

[pennoxeHHplid METOJ OLIEHKH TePMOJUHAMHYECKHUX KOHCTAHT
YCTOMYMBOCTH MOXET OBbITh PEKOMEHAOBaH JUISl pacueTa W OICHKH
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YCTOWYMBOCTH JIPYTUX KOMIUIEKCOB JAHTAHOMIOB, JaHHBIE 1O KOTOPHIM
OTCYTCTBYIOT B JIMTEpaType.

3. Tlomy4eHHble KOHCTAHTHI  YCTOMYMBOCTH  OpPOMHIHBIX
KOMIUIEKCOB OBUIM HCIIONB30BAHbI ISl pacyeTa paBHOBECHOTO HMOHHO-
MOJICKYJIIPHOTO COCTaBa BONHBIX (ha3 B mporieccax dKcTpakmuu P3M
KapOOHOBBIMH  KHCJOTAaMHU. JlaHHbIE pe3ynbTaTthl MOTYT  OBITH
WCTIONIB30BAHbl JUUIsI ONMHMCAHMS IPOIIECCOB KOMIUIEKCOOOpa3oBaHMs B
CHCTEMAX CJIO)KHOTO BOAHO-COJIEBOTO COCTABA.

4. Tlomy4eHbl 3aBUCUMOCTH KOI(PPHUIMEHTOB pacmpeesicHus] OT
KOHIICHTpAIKi OpOMMUJI/XJIOpH-aHHOHA B BOJHOM (haze. HemMoHOTOHHBIH
XapakTep 3aBUCHUMOCTEH KO3((MIMEHTOB pacIpeAeeHUs U pa3aeseHUs
npu okcTpakimun P3M  HadTeHOBOW ¥ OJEMHOBOM KHCIOTAMHU OT
KOHLEHTpauuyu OpOMH/I-aHMOHA M XJIOPUI-aHHOHA B pacTBOpE CBS3aH C
m3MeHeHneM (GopMbl cymiectBoBaHus P3M B pacTBOpe W CTENCHBIO
JTUC COLIMAITMK KapOOHOBOM KUCJIOTHI (PKCTparcHTa).

5. JlokaipHOe  yBENHWYEHHE 3HA4YCHHH KO3 (UIMECHTOB
pacrmpeneneHuss mpu 3KCTpakimyu P3M kapOOHOBBIMH KHUCJIOTAMH ISt
JErKUX W  TDKENBbIX  JJIEMEHTOB  HAaOMIoJaeTcsi TMpU  Pa3HbIX
KOHIIGHTpaIMsiX ~ TajloreH-aHroHa B BoJgHOM ¢asze. B  obmacm
COOTBETCTBYIOLIECH KOHIEHTpawu 10 0,4 MOJIB/JI 110 OPOMMJL WITH XJIOPHUIT
AaHWOHY HamOoNblINe KO0d(QUIMEHTH pacTpefeleHUus XapaKTepHbl JUTs
nerkux P3M. Jlns wokensix P3M mpu skcTpakuyy  HaQTEeHOBOU
KHCJIOTOW HAIMYME MaKCUMyMa He BBISBJICHO.

6. Paznmume B kodddummentax pacmpenenenus P3M B
NPUCYTCTBUM OpOMUJI- WM XJIOPUI-aHHOHA IO3BOJISET HCIOJIB30BaTh
9 coiu B mponeccax pasgenenus P3M. Haunmyumee paznenenuve
MNPOUCXOIUT € uTTepOueM, GaxkTop pa3AeiieHUus MEXAy UTTepOueM u
OCTAIBHBIMM METAa/UIaMH OcCTaeTcs Oousblne 2,5 Ha Bceill oOmacta
KOHLEHTpauuié ¢  OOJNBIIMHCTBOM  METAUIOB,  HE3aBUCHMO  OT
WCIIOJIE3YEMOHN TrajoreHuaHON 100aBku. TakuMm o0pazoMm, cucTeMa,
cojepkaiias TaJOreHWI-aHHOHBI B  BOJHOW (aze MOXKET ObITh
PEKOMEH/IOBaHa K HCTIOJNIE30BAHHUIO Ha TIPEIIPHATHSX,
CHEeLMAIM3UPYIOLIUXCS Ha paszaesneHur P3M u3 BOJHBIX pacTBOPOB.
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