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PacniaBieHHble cOMH COCTABAAIOT Hanbodee oGIIAPHBIM Kaace
HeBOAHLIX HEOPTAHHUECKHX PACTBOpHTENeld M TO3TOMY N3yueHHE
XHMHH DaclylaBJgeHHBIX cojlefll uMeer GOJNbILIOE TEOPETHUECKOe H
npaxrtuueckoe sHauenye. PacniaB/iennble oMl ARIAIOTCS OCOOBIM
BHIOM PACTBOPUTENA — DACTBOPHUTEJS, COCTOSILErD H3 HOHOB, 1
5TO CTABHT Iepej HeeaeaoBartelsaMHi ocofble 3a1dul, KaK B IKCMe-
PHMEHTANBHOM, TAK W TeopeTHUeckoM miaane. Hanpumep npusbiu-
HAasd KOHOENLAA «KOMIUICKCHOIO HOH&» HE BIOJHE scHa MPHMEHH-
TEJBHO K AAHHOMY CJAy4Yalo, MOCKOJBLKY KamAbll HOH B paciiake
Heu3BexHo AoJzKeH OBIThL OKPYMEH HEeKOTOPBIM ulicJOM HOHOB
NPOTHBOMOMOKHOrO 3HaKa. B To e npems HanGosee pacnpocrpa-
HEHHBIe METObl ~— H3MEPEHIe 371eKTponpoBofHocTH, A C — natT
BO3MOXKHOCTh CYAHTh JHIIb 0 CYMMapHOM B3aHMOJEHCTBHH B CH-
cTeMe, XaK TpUBOASIIeM K 00pas0BaHHIO KOMIICKCHBIX COE/IHHE-
HUH, TAK H NMPOCTO BO3JIeHCTBYIOUIEM Ha akTHBHOCTH HOHOB. [lo-
MBITKH PElIUTh 3TY W APYTHe NoAo6Hble mpobaeMsl BeAyT K Heob-
XOJMMOCTH NPUMEHEHHSI BLICOKOTEMIeparypuoil crextpodoro-
METPHH.

CoriiacHo COBPEMCHHBIM BO33DEHUSAM, KAMKIBIL KOMIWIEKCHBLIH
HOH ofnagaer CBOMM CNEKTPOM [OIVIOWeHus, B 3apucuMocTH OT
uncaa ajncHIOB, XapakTepa WX pacloJOoxenHs, 3apsia, paccrod-
HHA OT LEHTPAJLHOIO aToMa, cnocoGHOCTH yuacTBOBaTb B KOBAa-
JIEHTHOH CBA3H W T. J. CIHEKTP NOTJIOUIeHHST OyAeT pasaHvYaThed
YHCJAOM 10JIOC TOTJIOIEHHS, MX HHTEHCHBHOCTBIO, TIOJAYLIHPUHOH
WJd sHeprerTHyeckuM noacxenneM. CpaBHHBas CHeXTp paciiaBa
CO CMEeKTPOM TIOLJIOUIEHH Sl KOMIUIEKCHBIX HOHOB B OOLIYHLIX PACTBO-
pax, Wid CreKTPOM KPHCTAJNNHUECKHX BEIEeCTB ¢ M3BeCTHOH CTPYK-
TYDOil, HJIH, HAKOHEL, NPUBJIeKad TeOpPeTHYeCKYIo HHTEPIPEeTanHo,
MOXKHO CIEJaTh OMHO3HAUHLIE BHIBOJAEI OTHOCHTE/ILHO (DAKTa KOM-
naexcoofpazoBaHus, a TAKIKE COCTABA M CTPOCHHUS KOMILIEKCHBIX
HOHOB B pacmiaBe. [TockoabKY B HacTOsLlee BPEMS HMERTCH JIULIb
HeGoabIIoe YHC/I0 padoT, MOCBAIIEHHEIX CIRKTPO(ROTOMETPHH pac-
MJIABJGHHBIX COJMEH W TOCKOJBKY B Haluell crpaHe nofob6Hble pabo-
THI, MO-BUTMMOMY, CTABATCS BIIEPBBIE, METOMHUYECKH Temecoobpas-
HO Obl10 B KayecTBe OOBEKTA HCCAEI0BAHMS B3AThH 3JEMEHT XO-
pOIMIO M3VUYEHHBIH B XMMHUECKOM H CHEKTPAJbHOM OTHOLIEHHH.
Hau6onee noaxogsamum o6BbEKTOM HAM NPEICTABIANCT HOH JBYX-
BaJCHTHOrO Ko0aJbTa, raloreHHIHbIe KOMIJEKCEL KOTOPOTO B
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OOLIYHBIX PACTBOPAX XOPOLIO H3YUCHBI CTIEKTPODOTOMETPHUECKHM
METOAOM, & H3YYeHHe 3THX KOMIIJIEKCOB B pPACIIABAX MPEACTaBe-
HO JINIIL OTAEABHBIMY PA3PO3SHEHHBIMH H3MepeHuasaMy. Banxaiimed
Hauwel saitavell, C1e10BATeAbHO, SBJAAIOCH CO3TAHHE anpaparypsi
NPUTOAHON Ji/15% BHICOKOTeMIEPATYPHBIX CIEKTPOPOTOMETPHUECKITX
H3Mepennil, orpaboTka METOAHKH CHSTHS CMEKTPOB NPH BBICOKUX
TeMmepatypax H H3yueHHe COCTABA M CTPORHHST TAJOreHHIHBIX
KOMII/JIEKCOB KoGaJibTa B PacniaB/IeHHOll cpele.

IlporpeccnBHEIM MOMEHTOM B CHEKTPO(GOTOMCTPHUECKHX HC-
CJIeOBaHHAX PACTBOPOB ABJIACTCS, MO HAUIEMy MHEHHIO, HCIIOJb-
30BAHHE CBETONOIVIOWECHHSA KPHCTANIOR B KAYeCTBe XapakTepuCTH-
HECKHX CHEKTPOB TOH MJH HHOH KOOPAHHALHH B KOMILIEKCHOM
noue. K coxanennio gadbHeilleMy pasBHTHIO CHCKTPO(OTOMET-
PHH KPHCTAJIJIHYECKOTO COCTOSHHUS NPENATCTBYCT HeCOBEPLICHCTBO
METOAHK NMOAroToBKH 06pasuos Aas naMepenus. [To cyuiecrtsy, jo-
CTaTOUYHO 4YeTkHe abcopOuMOHHbIE KAPTHHBI B HACTOSILEe BPEMs
MOPYT OLITH NOJdYYeHbl JIHUWDbL Ha MOHOKPHCTANLIAX HJAH CPOCTKax
Goibluix KpHeTan1os. Kak H3BeCTHO, YHCI0 TaKHX 0OBEKTOB BECh-
Ma orpanudeno. Kauuu npu usyueHuu aGcopOUHOHHOTO CIEKTpa
Cs;CoCly mnoabsoBaacs m3BecTHOR MeToAHKON HH(ppaKpacHoil
CHEKTPOCKOMUH — IIPECCOBAHIEM KPHCTANIOB KOMILIEKCAa B [OHCK
13 OpoMucToro Kajus. PesyasTaTel H3MepeHUil TPAKTYIOTCA aBTO-
POM KdK CIEKTp noraouenus terpasiapuueckoro moHa [CoCly?—.
Onnako npocroe cpaBHEHIE MOJIYYEHHONO CEKTPAa €O CHEKTPOM
PacTBOPOB XJOPHIHBIX 1 OPOMHIHEIX KOMIJICKCOB 3aCTABJIAET Y-
MaTh, YTO HEKOTOpLIE W3 a0COPOLHOHHLIX TMOJAOC MPHHALIeKaT
OpoMuHBLIM KOMILIeKcaM. Haun npeasaputensHbie HCCIe10BaHHsA
nokasami, uro cmewnsanie kpucraiios Co(NOs)z2-6H:O ¢ kpu-
CTAIIAMY PAJOTEHHA0B KaJIHA NPHBOANT K 00pa30BaHMIO raJore-
HUIHBIX KOMILIeKCcOB. Bee 310 TORBOPHT O TOM, 4TO K ONTHUECKIIM
JAAHHBIM, TOJY4YEeHHBIM 110 METOAHKE MPecCcoBaHHA ¢ H3OBITKOM ra-
JIOTCHHJA0B LICTOYHLIX METAJI0B, CIeAyeT MOAXOAHTh ¢ GonbLIoil
ocropoanocTeio. B Hacrosmeli pabore Ml LUMPOKO TOJIL30BAINCE
CpaBHENHEeM CIeKTPOB MOTVIOUeHHS KPHCTAMIIMUCCKHX KOMIIICKCOB
€O CHEKTPOM KOMILIEKCHBIX HOHOB B XHUAKOH (pacniapiaensoil)
cpexe. [TosTomy ycoBepLICHCTBOBAHUIO MRTOHKH CHATHSA CHEKTPOB
NOINIOMIeH ST KPHCTATIHUECKHX BEINeCTR, B 0COOEHHOCTH BElIECTB
THIPOCKOMIYECKHEX | JerKo OKHCIfomuxes, 66110 yaeneno ocodoe
BHUMAaHHe.

Ecan kamxzaoil reoMerpuueckoil KOHQGUIYpaUnH KOMIUIEKCHOTO
HOHA OTBEUAET BNOJHE ONPEAEJECHHDBI CHEKTP I[OIVIOWLEHHA, TO
CJC/I0BATEILHO, XapaKkTep cHeKTpa MOomKeT ObITh HCHOJL30BAH B
KauecTBe cBolicTBa NpH (usuro-xuMuyeckom uccaeaopannil. [Ipu
COeKTPODOTOMETPHUECKOM H3YUEHHH KOMIJIEKCoOGpA3OBaHus B
paciNiaBax 3TOT NMpHeM HPHMEeHSICsS HaMH B TECHOH CBA3M ¢ APY-
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FHMH IpHeMaMp QU3HKO-XUMIUECKOIO MET01a HCC/Ie10BAHUS (Me-
TOJ 130MOJALPHLIX CEPUil, ceplil ¢ TOCTOSHHOIl KOHLIEHTpauuei
roMriexcooBpasosarens). Xapakrep cleKkTpa TMOTOMIEHUST HC-
NOJIL20BAJCSH TAKKE AJA$ H3YYeHHs COCTABA H CTPOEHHS KPHCTAJ-
JUUECKHX KOMIIekeos Koba/bra, 00pasylouiuxes 1pu CrIaBJIeHiK
rajloreHu 0B K00aAbTa ¢ COOTBETCTBYIOIMMY TaJOTeHHAAME IHE-
JOUHBIX METAMITOB,

. Beutecrsa, npubopbl B NPOU3BOACTBO W3MepeRUH

Jame XHMHUECKH YHCTHIC BEULECTBA [PH TWIABJIEHHH OKa3bl-
BAIOTCS HEZOCTATOUHO TIPO3PAYHEIMI, [103TOMY GOJBIWIHHCTBO TIPH-
MEHABLIMXCH PEaKTHBOB OUHHIAIOChH JOMOJIHHTENBHEIMY TTePeKPH-
crananzauusmu. Bespoansie CoCls u CoBry noayuanucs us KpH-
CTAJIJOTHIPATOR 3THX coJell HarpesanueM s Toke HCl (250°) nau
HBr (500°) coorzercreenno. Moanersit xofaawT noaydaica Bo3-
roukoil B Bakyyume npu 800° npoaykra peakuun Co+Js: = Cola.
OfezpoxuBanie XJAOPUCTOrO H GPOMHCTOrO JUTHSI TIPOH3BO/IMIOCH
MPONYCKAHWEM COOTBETCTBYIOIIHX TaJOreHOBOJIOPOIOB  CKBO3b
paciiapjeHHble Kpuctadtoriipars. Be3soaublil HoIUCTHIH JANTHI
noJayuajucst no Meroxy, npenaocxennomy M. B. Tananaesmm ¢ co-
TPYIHHKAMH. '

ITpi npoBecHHN CNEKTPOPOTOMETPHISCKIX H3MePeHHil B pac-
I71aBax B KAUYECTBE paACTBOPHTE sl HCTIOJAL30BaTach CMeCh U3
45 mon.Y% LiNO; u 55 moa.% KNO;. Pacreopurens 06e3Boxi-
BAJCA TOKOM CYXOTO a30Ta, TPOTMYCKAeMBIM Yepe3 paclyiaB B Te-
uenpe 4 vacop npu 220°. Houwm Co?* BBROAUINCE B U3ydaeMble
cucremni B8 Buie Co(NOjs)se 6H.0. INpeapapureannbie ONbITH 110~
Kaszaiu, uro Ha ciextp noraouwenus Co(NOs)2, a Takme ero xjio-
PHAHBIX KOMIIEKCOB HE BJAHSIOT HeGO/IbINHE KOJAHICCTBA BO,IH HIH
A30THOIl KUCTOThI, NPHCYTCTRYIOUIHE B paciiaBe,

HMamepenns: npososunncs na cuekrpodoromerpe CP-4, umes-
weM crneunanbHo 080pYA0BAHHOC BHCOKOTEMMNEPATYPHOE KIOBET-
noe oraenenne, [locaennee npeacrapisno coGoil MaccHBHELT 610K
U3 HepKasewiuell cranu, oforpepaeMuiil ¢ MOMOUBYD HAPYKHOI
narpepatedpHoll o6moTri. Pasmewmwancs 670K B cTanbHOM CBap-
HOM KOXyXe, Mex1y ABOUHLIMI CTEHKAMH KOTOPOro LHPKYJIHPO-
Baja TepMocraTipopanHag Boja. B crenkax Komyxa u  6aoka
Oblin MPeAyCMOTPEHEl OTBEPCTHA 18 NPOXO/KICeHHS CBeTOBROTO
10TOKA, NepeMelCHHsl KIOBeTolepyKaTeIs, BBOAAa TEPMOMETPOB
UM TepMonap, 3ancaHeHHa nHepTHbIM razoM. KiopeTHoe ormene-
BHE YKECTKO KPenuaochk chelHanbubiM KPOHIITeHHoM MexAy oCBe-
TITEIEM i KOpilycom crnektpodoromerpa. llnraune nevnoro 6:10xa
NPOU3BOTWIOCK Yepe3 cTabuAu3aTop HaNPAXeHHS U NOCTOSHCTBO
TEMIepaTyphl NOLAePKHBAICCH BU3YAILHO ¢ TOUHOCThI0 =1° Ma-
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KeuMmasabHas paboyag remnepartypa 900°. B paGore HCnoab3osa-
JIHCB CTaHAapTHbe 10-MUJAJHMETPOBbLIC KBAPLEBbIE KIOBETHI.

sl u3ydeHHst CNEKTPOB TMOIVIOLIEHHST KPHCTALIHICCKHX Be-
liecTB Obl pagpaGorTan mpocroll u yAoGHLIE cnoco6 NOArOTOBKH
06pasuos 115 HaMepeHus. BelnecTBo, mau cMech BELLECTB B pac-
TTABJICHHOM COCTOSTHIM HAHOCHIKChL TOHKHM CJHOEM HAa CTeHKH 3a-
KPHITOIl KBAPLUeBOit MpoGHPKH N MONIOUEHHE TOAYYeHHON TakuM
IyTEM MOIUKPHCTAIIHYECKON IICHKH H3MepsAI0Ch Ha CHEKTpO-
toromerpe CP-4 MPOTHB COOTBETCTBEHHO noadupaemot auadpar-
MEL Bce onepauun nmo sarpyske npoGHpKH BeuiecTBaMu 11pOL3BO-
AIJIHCE B CYXOH KaMepe. B cayuae HeoGXo1uMoCTH, npoGupka MO-
ria ObiThb 32MOMHEHA BOLOPO/IOM € MOMOILIBIO CHECLHATBHO CKOHCT-
pyupoeannoro npubopa.

Hudpakpacnas oGnacts cnekrpa msyvanach na aBroMarhue-
cKom cnektpoorTomerpe MKC-14,

2. Wsyuenne cocTaBa W CTPOEHMSI KPHCTAMIMYECKHX
K00a/IbTOrafioreHHIHbIX KOMIJIEKCOB

Dbliit u3yyenst cnekTpel NOrIOWEHHs KPHCTALAHUCCKHX Cr/ia-
BOB B CHCTeMAX U3 XJAODHAOB, OPOMHIOB M HOJHAOB K0Oa/lbTa U
COOTBETCTBYIOLIIX XJIOPHAOB, GPOMHIOE H HOIHAOB IIEJOUYHBIX Me-
Taianos. Pacliudposka CNEKTPOB B MJaHe VscHEHHS! COCTABa M
CTPOEHNA KOMILICKCOB, O0PasylOIUXCA NPH CIIABJICHHH KOMIIO-
HEHTOB, NMPOH3BOAKIACE HCXOAS H3 CJACAYIOWHX COO6paXkeHuil.
Ecam cncrema orHocHTCs K NPOCTOMY SBTEKTHUECKOMY THIY U B
Hell NMONJIONIaeT OMHH KOMIOHEHT A (raJoTeHHIbl LIEJOUHBIX Me-
Ta/1J10B He noraomaior B obsactu 400—900 mu), To kpucTaLye-
CKHil cruiaB 1106010 cocTaBa GyaeT coAepiKaTh 5TOT KOMIOHEHT H
CAELOBATENILHO CMEKTp Oy/eT TAKHM, KaKOfl NpHCYIL 3TOMY KOM-
norenty. Ecin o6pasyercs 04HO KOHFPY3HTHO MJABSLLEECS COSTH-
Henne AB u cucteMa uMeer 2 9BTEKTHUECKHE TOYKH, TO BCE C/aBH,
oboraueHHble KOMIOHEHTOM B, 6yayT MMeTb CMeKTp, CBOHCTBEH-
ublii coequnenuio AB, a cniasbl 0GOrauieHAbLIE KOMIOHEHTOM A
OyAyT MMCTh «CMEUIAHHEIE» HENPEpPLIBHO H3MCHAIOMNICS CTEKT,
HauuHasg co crmektpa A u xoHuas cnektpoM AB B TouKe c oTHOLIE-
HueM komnonenTos 1 : 1. HaGmiogas, rae 3akaHuyHBaoTCsl H3MeHe-
HAST B CIEKTPE — HAaXOJAAT cOCTAB coeauueHus. PacuiigpoewiBas
XapaxTep CHeKTpa — [0JYUualoT CBeAeHHs! 0 CTPOEHHH KOMILIEKCa.
AHazornuno paccMaTpuBaioT M Golee ciaoKHble cayuan. Jlas Bu-
3yaqbHOH OleHKH Xapakrepa BUAHMOI YACTH CIEKTPA MOTIOMICHHS
MEI DYKOBOJXCTBOBAMICH CJAEAYIOMIUMH H3BECTHHIMHI U3 JIHTEPaTyPhI
tharTamu.

a) IToaockl MOrIOmEHKST TETPA3IPHIECKHX KOMIVIEKCOB KO-
0aJ1bTa HMEOT KOMIJIEKCHYIO, CIOXKHYIO CTPYKTYPY H PacrmosiozKe-
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Hbl B Bosee WIHHHOBOJHOBOH UaCTH CNEKTPAa OTHOCHTEIBHO [0J10¢C
OKTA3/pHYeCKHX KOMIJEKCOB.

0) Ilomockl HOpMAABHBIX OKTASAPHUYECKHX KOMIIEKCOB He
HMEIOT SIPKO BRIpaMKeHHBIX CTPYKTYPHBIX AeTaneii,

B) Terpasapuueckie KOMIJIEKCH He AOIKHB O6iTh HCKaMKEHB
BCJACNCTBHE BHYTpenuelt accumerpun (sddext Hua-Teanepa),
HCKAYKeHNle OKTA3PHUYECKHX KOMIIEKCOB JOMKHO GbITh HeOONb-
LIHM.

r) Jpyrux CTPYKTYP, OTJAHUHBIX OT TETPAa3IpPHUYELCKOH W OKTa-
3PHYECKOH, B rajJOreHNIHBIX KOMIIeKcax KofaabTa 0XKHAATh, NO-
BHAMMOMY, HE MTPUXOLUTCS.

ITpoBoas B 3TOM NJiaHe aHaaKH3 CHeKTPOB MOIVIOLLEHHS KPHUCTAJl-
JIMYUECKUX CMJAABOB Mbl MPHILJIH K BBLIBOAY O CYIULECTBOBAHHH CJ€-
JAYIOLHX KOMIIIEKCHLIX COeIHHeHHH:

Cs3CoCly CsyCoBry CsyCoJy4
RbyCoCly RbsCoBr, » RbaCol,
KzCOCh KQCOBN KQCOJ4
Na:CoCl, — e
CsCoCl; CsCoBrs e
RbCoCls — —
KCOCI;; ks !

Bee coennnenns thna MyColany umeror TteTpasapuueckoe
crpoeine. Coeaunenns tuna MCol'an; umeor aktasapnye-
CKoe cTpoeHHe. Kommniexcel, oTMeyeHHble B TaGauue n0Jy-
HPHO, MJIABATCH HHKOHIPYIHTHO, OTMEUEHHBlE KyPCHBOM —
THAPATUPYIOTCA  HA  BO3AYXe € MEPexo oM B PO3OBYIO
rujparuyio  ¢opmy. ITlpounocTs KomnaeKcoB  (TepvHueckas
YCTOHWHBOCTD, YCTOHUMBOCTL K AKBATALNH) YMEHBINAETCH B DALY
Cs—Na n Cl—J, npuyen yMeHblIeHHE TPOUHOCTH OKTAIAPHYECKHX
KOMILIEKCOB MPOHCXOAUT OnicTpee. CreloBaTeNbHO CKAOHHOCTD
HOHOB K0Ba/lbTa K BXOKAEHHMIO B OKTa31p yMeHBIKACTCS B Ha-
NMPaBJACHAH PACCMATPUBAEMBIX PAAOB. YMEHbIIEHHE MPOYHOCTH
KoMmiexcop B pany Cl1>Br>J o6bacusercs sospacranuem paauy-
COB aHHOHOB. B atom e paay mabmiozaercst omujaeMoe cielre-
HHE [10J10C NOTJIOMEHHA OJHOTHITHBIX KOMIIEKCOB B JIAHHHOBOIHO-
BYI0 06/1aCTh criekTpa. YMeHbUIeHHe IPOUHOCTH OJHOTUITHBIX KOM-
NIeKCHBIX coednHeHul no pany Cs>Rb>K>Na ue conposoxaaer-
Csl H3MEHEHHEM MOJOKEHHH MoJ0c B CHEKTPE TOMIOWEHHs, YTO
00bsACHSIETCS, BEPOATHO, OTCYTCTBHEM 3aMETHOTO KOHTPATIOISPH-
3yloulero neficTBHsl BHellHefl cdepsl. B TakoMm ciyuae yMmeHblue-
HHE NPOYHOCTH KOMIJIEKCOB B 3TOM PH/AY CAEIYVeT ¢BA3LIBATE IIaB-
HBIM 00pas3oM ¢ Bo3pacTanueM SHepTuil KpHCTa HYeCKHX PeleToK
COOTBETCTBYIOLINX raJoreHH/0B IEeI0UHBIX MeTaJIoB,

W3 Apyrnx ocoGeHHOCTEH M3YyUeHHBIX HAMM KPHUCTALJIMYECKHX
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KOOa/bTO-raJIOfeHUIHbIX CHCTEM CAEAyer OTMETHTh 0OpasoBaHue
HeNmpephIBHOTO psifa TBepnbix pacrtBopos B cucreme L2 CI—CoCly,
OYeHb OTDAHHYEHHBIX PacTBOPOB €O cTopoHbl BeTBH NaCl B cucre-
me NaCl—CoCly u, BeposiTHO, OTpAHHYEHHBIX TBEPJBIX PACTBOPOB
B cUCTeMax U3 GpPOMU/IOB U HOAHAOB KOGaJbTa U COOTBETCTBYIOLIMX
O6pOMUIOB U HOAUMOB HATpus u JUTHSI. ONTHUECKHE NaHHbBlE yKa-
3LIBAIOT HA OKTA3JPUUYECKHE XapakTep OKPYKEHHsI HOHOB KOO aJb-
Ta MOHAMH TaJOr€HOB B TBEPIBIX pacTBopax. BeposiTHo yMeHble-
HHe CKJIOHHOCTH K OKTa3JpUYecKol koopauHaiuu B psigzy C1>Br>
>J 00bsCHseT OrpaHMYEHHOCTh TBEPAbIX 'PACTBOPOB B CHCTEMaX
13 OPOMHUIOB U HOJUNOB KOOAThTA U COOTBETCTBYIOWIUX GPOMHIOB
i HOJUJIOB JIHTHS. WurepecHo, uro TBepjble pacrTBOpsl B GPOMHI-
HOH W HOJMIHOU CHCTEMax HCHLITHIBAIOT BLICOKOTEMIIEpPATypHOE
npespauenue. Cyng nmo oxpacke (CHHSs y GPOMHIHBIX U 3eJeHAs
Yy HOLUAHBIX) ‘MpeBpallleHHEle TBEpPIBlEe PACTBOPHI HMEIT HEOKTa-
9/pHUYECKOe, BOSMOXKHO TEeTPas3ApHUECKOe CTPOEHHE.

3. MayueHue cocraBa W CTPOEHHS TaJOrE€HHIHbBIX
KOMIJIEKCOB KOOAJbTa B HUTPATHOM pacmjase

[Tpu pacTsopenun HUTpaTa KoOajbTa B PACI/IABJICHHOH CMECH
U3 HUTPATOB JIUTHS U KaJusl 00pasyercs pO30BbIil pacTBOP, CHEKTP
OTJIOLIeHHs KOToporo (MakcuMyMm npu 550 mu) yxaseiBaer Ha
OKTa3ApHUECKUH XapaKTep OKPY:KeHHs NOHOB K0Oa/ibTa KHUCJIOPOA-
HBIMH 4TOMaMH HHTDPATHBIX I'PYNI. Dblio mpenmnojoxeHo, 4To 3TO
06yCcI0BJIeHO 06pa3oBaHieM KOMIUIEKCHBIX HOHOB [Co(NO3)el*~
OKTa3ApHUYeCcKoro crpoenus. OnTuueckue [aHHbE CBHAETELCT-
BYIOT 0 CTAGHILHOCTH TAKUX FPYNIHPOBOK B uHTEpBase 160—240°.
Ilpu BBeNeHHM B HUTPATHBHIA pacm/aB, COAEPIKAIIHA HOHBI Cozu;
ramorennnos Kanus (kpome KF) nabmoaaTca sakoHOMEpHbIE H3-
MEHEHHUS B CIeKTpe, 00yCJIOBJEHHbIE CTyNEHYaThIM XapaKTepoM
KOMIIIEKCOO6pa3oBaHus. Bua HHTErpanbHbix u AdpdepeHnnarb-
HBIX KPHBBIX CBETOIOIVIOIEHHS B CEPHH € MOCTOSIHHOH KOHIEHTPA-
uuell HOHOB KoOanbTa M TMEPEeMEHHBIMH KOHIEHTpPaUUsAMH HOHOB
raJoreHOB YKAa3blBaeT Ha CYIIeCTBOBAHME TPEX BHJOB KOMILJIEKC-
Hblx HOHOB. CpaBHeHHe DU (depeHIHalbHbIX KPUBBIX /ST MaKCH-,
MajibHO JOCTHIKHMHIX KOHIEHTpAIMH aiJeHIOB C COOTBETCTBYIO-
IIIMH XapaKTepUCTHUECKHMY KPUBbIMH TeTPas(pUueCKux KpucraJa-
JIMUECKUX TaJOreHHAHBIX KOMIVIEKCOB JAeT BO3MOMKHOCTh YTBEPK-
IAaTh, UTO BBHICLIMM KOMIJIEKCOM BO BCeX CAyuasix sBJsercd Terpa-
snpuueckuii woH [Colamg’~. ITocnennnit He cOACPKHUT NOTOJIHH-
TEeNbHO KOODPIMHHPOBAHHBIX HHTPATHBIX Tpymi. Meroxom Bosren-
nepa u AGerra yzanoch NOKasaTh, UTO HH3IIMM KOMILTEKCOM, 06-
pasyIOUEMCs B XJOPUAHON CHCTEMe TpPH BBEICHHH MEpPBHIX He3Ha-
UHTEIBHBIX KOJHUECTB aMJIEHMOB, SIBASETCS MOJEKYJSPHOE COeXH-
nenne CoClz, ®axr nmpeobnajanus MONEKYMIPHBIX COCMAMHEHUH HaAL
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BCEMH JAPYLUMH BHL4AMH KOMILICKCHBIX I'aJ0leHHI0B NPH HeBOdb-
HIHX KOHIEHTPAUMAX aTeHI0B BhITEKAeT TakyKe H3 JAaHHBIX Me-
TOla M3OMOJSIPHBIX cepuil jia Temneparyp 160, 200 u 240° B x.J0-
puano#t cucreme m aas 160 u 200° — B OpoMHIHON CcHETeMe,

Takum 06pasoM, IPOMEKYTOUHOMY KOMILIEKCY, 06pasyrourenMy-
Csl MPH HEKOTOPBIX CPeJHHX KOHHEHTPAUHSX alleH/0B, J0IKEH
OriTh npunucan cocrap Colang~.

[Tosnokenne N0J0¢ NOTVIOWEHHS CMEIIAHHEIX KOMILIEKCOB OlIpe-
JeJIsIeTca CTPOEHHEM KOMILIEKCOB H TOH CyMMapHOH «CHJI0H» KpH-
CTAJJTHUECKOrO TS, KOTOPYIO CO314KT OKPY’KAaIMIie LUEHTPAadb-
Hbli 11OH Juranaer. Mayuenue criekTpoB MOTVIOLWIEHHA KPHCTANTHYE-
CRHX COEIUHEHHIl 0KA3AI0, UTO MOJOCKH MOTJIOMEHHS OKTas3 pHye-
CKHX XJOPHIHBIX M GPOMMIHBIX KOMIUJIEKCOB PacHoJOMKEeHbl TPH
590 u 625 mp, coormercTBeHHo. Oxrasiapuuecknii [Co(NOy)gl*
norqaowaer npu 550 mu. Ecan 6bt komnaexen Col'ans n Collang— B
pacmiaBe HMeJI OKTasJpHueckoe CTpOeHHe ¢ J0CTPofikoli OKTa-
32pa 3a CYeT HUTPATHHIX TPYIN, TO MX NOorIoleHne Hal.1:0,1aa0Ch
661 B murepsage 550—590 mu  (XMOpHAMEIE KOMILIEKCH) WIH
550—625 mu (OpoMuaHEIe KOMTIeKeh ). ®axrhuecxu mnorJoLe-
uue nadmopaerca npu 620 mp y CoCle n 660 mp v CoCls—, a
takxke npu 640 mu y CoBrz 1 700 mp y CoBrs—. Ecau npaHATh BO
BHUMAaHue, uyro Terpasapuueckuii [CoCly?~ noruowaer npu
695 mu, a [CoBry)?*~ npn 725 mu, paccMaTpuBAEMBIM KOMIVIEKCAM
B pacniape AOMXKHO ObITh NMPHNHCAHO TETPA3IAPHUECKOE CTPOEHHE
u coctas [Colana(NQO3) 2>~ u [ColaasNO;*-.

MakenMyM norsiomenns terpasapuyeckoro [ColJs*~ pacnodio-
e npu 790 my.. AHaJOrHYHOe PACCMOTPEeHHe NMPHBOIHT K BHIBO-
Jy O CyYIIeCTBOBAHHH B HOIMAHON cHCTEME KOMIJIEKCOB
[CoJs(NQ;)2l*~ (Bepositho, 640 mp) wu [CoJsNO:J*- (700 u
760 mu).

JIubychb ¢ coTpyIHHKaMH NpH U3yueHHH ofpaszoeaHisl rajlore-
HHIHBIX KOMIUIEKCOB B OPTAHHYCCKHX PACTBOPHTEASX TPHMCHILTH
MeToj nzoGecTHuecKux paBHOBecHil. [1puiaoxkeHne 3Toro Metoaa K
HallleMy C/Ayualo MO3BOJHI0 PACCUHTAThH 3HAUCHHE KOHCTANTH HE-
croiikocty Kz komnaekca [CoCla(NOs)oF~ npn 160° (3,9
=0,510-2) u 200° (4,4=0,3-107%), a TakxKe BEJHUHHB MOJASPHO-
ro KoshQpuiuenTa MOTJIOWCHUA 3T0r0 Kommaekea npu 1607 (200)
u 200° (190), 2—630 mp. ¥Yranocs, Tak#e paccydTaTh pacnpese-
JleHHe WOHa KobanbTa Mek1y pPasJdHuHbIMA KOMIIEKCHBIMI HOHA-
MH. COOTBETCTBYIONIHE AaHHbIE NPeACTABICHB B Tadauue .

3HaueHns KOHCTAHTHEl Hectoiikoctn Ko a Takmke nanHble H30-
MOJISIDHBIX Cepuil u cepuil ¢ MOCTOAHHON KOHUeHTpaMell KOMILIeK-
coo6pa3oBaTe]si YKA3LIBAIOT Ha YBEAHUEHHE IHCCOUNALMH KOM-
IJIEKCOB C TOBBIILIEHHEM TeMmepaTypbl. B cooTBeTcTBHH C ypaBHe-
HHEeM H306apBl peaklil 3TO 03HAUdeT IK30TePMUYHOCTL Mpouecca
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KOMILI1eKC000pa30Baiua i sBIAETCs, BEPOATHO, CaeicTBHEM 60ib-

el npoYHOCTH XJOPHIHBIX KOMILIEKCOB B CPaBHEHHH C HUTpAT-
HBIMH.

Tadaurna |
Pacnpeaeserue MoHa KoBaabTa Meucy KOMIEKCHBIMH MOHAMM

(CM('G"{— oGmag 1 CM — paBHoBecHAs KOHLUEHTPALMM KOMILJIEKCO-

oopasoBarens, C, Ci; C; — KOHueHTPauup 3-x BUAOB KOMIUIEKCHLIX MOHOB)
|

S C:,' G C4 | CM |

]gj!cj Hl—%m =100 | ¢ aja |—aom— X100 | ¢, . |Zogu % 100
M M l I M

--(),2098 © 96
—0,0182 82
—0,206 ik 0,06-10-3 2 0,51 -10~3! o4
—{), 344 65 (0,13-10-3 5 0,74-10-3| 30
—0,349 45 0,42.10-3 17 0,95-10-3 38
—0,694 | 30 0,91.10-3 38 0,80.10-3 32
—0-855 | 17 1,24.10-3 o0 0,83.10-3 34
—1,095 ) 1,83-10-3 74 0,52-10-3] 21
—1,398 0 i2.33~10—3 96 0,10-10-3 4

K comxajenuo, uceneaosanue GpTOPHAHBIX KOMILIEKCOB B HHT-
PaTHOM pachiiaBe He MOIJIO GbiTh BHIIOJNHEHO, TaK KaK HOHBEL (hTO-
pa ocax1aloTcesl H3BLITKOM HOHOB JIMTHI, O,ELH&KO GbITO MOKA3aHO,
4TO BBEAeHHE (TOPHCTOrO Ka/dus B PacTBOp HHUTpaTa KobGanbTa B
pacnjaaBIeHHOM POJIAHHCTOM KaJhu npi 177° BEI3bIBAeT paspylie-
Hile  UCXOAHBIX  KOMILTEKCHBIX  HOHOB,  IIPEHMYLIECTBEHHO
[Co(NCS)4?~ u obpaszoBanne QTOPHIHLIX KOMILIEKCOB, BEPOSITHO,
oxTasapuueckoro crpoennsi. [Ipn BBeenH XJA0PHCTOr0, GPOMHCTO-
FO W HOAMCTOrO KaJisi B PACTBOP coi KoOa/jbTa B pacijaBieH-
HOM POJAHHCTOM KaAud HMKAKHX H3MEHeHHil B CTEKTpe HOHOB
{Co(NCS)4]*~ ne nabaogaercs.

Flayyenpl crieKTphl TTOTIOUEHAST KPHCTaLIHYeCKHX CIIJIaBOB, CO-
nepmxamux KNCS, 0,2M9% Co(NOs)s u nepeMeHHble KOJHY€CTBA
KF. Ilonyuensl ykasaHius Ha CYLIeCTB0BAHHE B KPHCTAMIHUECKOM
cocToanny xommiekea K{CoFg].

B ¢Bsi30 ¢ BOMPOCOM O POJIM CTAaOHAHIHPYIOMIEH CHIIBI KPHCTAJ-
JIMUECKOTO TOJIS JHTAHAOB MPH 00PA30BAHHE KOMIIEKCHBIX COeIHHE-
HHiT TOI WAl HHO KOOpPIWHAUWN B pacniaarpax, Obljia caejana mo-
nuiTka nayunth noseaenue oo [Co(NOs)g]'~ B HUTPaTHOM pac-

niaBe, CoAePHAIIeM HATPUT Kaqus. [1pH BBICOKHX KOHHEHTpAUNAX
HUTDHTA KaHs paccMaTpiBacMas CHCTEeMa OKA3LIBAETCA HEeyCTOH-
YHBO{l 1 TIO3TOMY HaM y18J0Ch CHATH JHIIL HECKOMBKO MojdyKaue-
CTBEHHLIX KpuBbIX. [Tomyuennbie naHAble, OAHAKO, BHYLIAIOT, 4TO
HHTPHTHbIC KOMIMIKCHl HE MOTYT OblTb OTHECEHBI K YHCAY NpOu-
Helx. Takum ofpasoM, [OJOXKeHHe aleHna B CIeKTPOXHMHUECKOH
10



CePHY HE OMpeietfier eTo HOJOAKEHHS B pPAJly HPOYHOCTH KOM-
nJaeKcHblx coegunennit. ITpouyHocTh KOMMIGKCOB, BePOSITHO, BO3-
PACTAET MO pPALY

NO,” < NO,” )< Br < CI" < NCS™ < F~,

TOrda KaK YCHJI€HHe BO3JeilCcTBHs alAeHI0B Ha PasphIXJSIOLNe
d opbursl HeHTpagbHOro atoma Habmiogaercs, coraacHo Opreny,

B paoy
g B2 C« NQ, < F e NOE < Hl,< NO,~ < ™,

4. Wurepnperauys CneKTpos NOrJaolUeHHs

B coorsercTBin ¢ OOWENPHHATHIM PACCMOTPEHHEM, OCHOBHOE
suepretuueckoe cocrosiue uona Co?~ (*F — repm) pacwensasiercs
B OKTa3JPHUECKOM KYOHYECKOM MOJie JIMFAHZO0B Ha KOMIOHEHTHI
F(Ty), 'F(Ts) u “F(I2). banxafiuee Bo3byxKINeHHOE COCTOSHHE
(*P — Tepm) He pacuenisieTcss B IOJSX BBICOKOH CHMMETpPHM.
DHepruy mepexona 3JeKTPOoHoB u3 cocroanus *F(Ty) B cocTosuus
*F(Is), *F(T2) u *P(Ty) pasuwt no Mlepreuceny 10 Dg, 18 Dq u
12 Dq+Ep, rae Dg—daxTop cHABl KPHCTAIAHUECKOTO 110151, IPH-
MepHO paBHbli 1/10 BeqHUHHBI HEPTHM 3JAEKTPOHHOTO TEPEX01a
‘F(I'y) — *F(I's), a Ep — sneprernueckoe mosoxenue *P repma.
B kyGuueckom moie, cosnaBacMoM uyeTEepKoil JHTaH10B, pacnoao-
' JKeHHBIX B BeplIMHAX NPaBHUILHOTO TETPAIAPA, NMOPSIIOK PAacIien-
JIEHHBIX TepMoB o6paTHell: camuiii Huskui — *F(Ts), Boime ero
*F(T's) u *F(T'y). Beanunna Dq B TeTpasapuuyecknx KOMILTEKCAX
paBsHa npuMepHo 4/9 Dq okrasapuueckux.

OcHoBHBIE BBIBO/IBI O COCTABE H CTPOSHHH KOMIJIEKCHBIX CO€IH-
HeHud ObIH CAeJaHBl HaMu TPH H3YUSHHH HHTEHCHBHOM 10J0CHI
B BHAHMOII 4acTH CHeKTpa, KOTOPYio MBI cBsAsbiBaem ¢ ‘F(Ty) —
— ‘P(T'y) mepexozom B oxTasapuyeckny xoMmiexcax u *F(Ty) —
-=4P(T'y) — B terpasipuueckux. Iosomenne HUKHETO KOMTOHEH-
ta ‘F Tepma 3aBHCHT OT CHMMETPHH NOJfA, B CBA3M C UeM MOJOCLI
MOCJIOMEHH OKTA3APHUCCKUX KOMILIEKCOB BCEraa pacrloararorcs
B 006.1acTH GOJBILINX 3HEPTHil OTHOCHTENLHO TOJ0C TONIOUICHUS
KOMIIJIEKCOB TeTPasipiyecKux. :

Hst MOJHOTEL CMEKTPaMbHOI KapTHHBL OLIIH H3YUCHBI VABTpa-
(h1oJeTOBEle H HH(PpPAKpPACHBIE CHEKTPH OCHOBHLIX THIIOB KOMII-
JIEKCHBIX cocauHentil, a Takmxe Gespoanbx CoCls, CoBre: u Cola.
HurtencuBHoe noriolllende B yAbTPa(uOJIETOB0H UaCTH CHEKTPa
TPAKTYETCST KaK Mepexoibl 3JeKTPOHOB ¢ OPOHT, J1OKATHIOBAHH BIX
NPenMyUIeCTBEHHO Ha JuraH]ax, Ha NOAXOAsIiie opOHTHl LEeHT-
panbroro atoma /I's(‘F) yposens B TeTpasapuueckix KOMILIEKCAX
u T4(*F) —8 oxrasapuueckux/. ITornourenue 5 undparpacuoit 0b-
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JACTH CMNEKTpa CBA3BIBAETCS ¢ NMEPEXOIaMH KPHCTaNIHUeCKOro 1o-
as (taba. 2 u 3).

Ta6nuna 2
JHepruu 2JeKTPOHHBIX NEPeXOoA0E B TETPASAPHYECKUX KOMAJCKCaX

ﬂevexofy (:;53) ﬁﬁ{o"”“” M,CoCl, M,CoBr, M,Col,
: [
I'.(*F) } 3160 2940 2680
L4(4F) | 5760 5300 4800
Ty(:P) l 15300 14500 i 13600
Bllﬁ‘pl'llﬂ |
1P yposus ! 11500 | 1100 ! 10400

Dq .36 | 294 \ 269

Tabanira 3
3HepruM IEKTPOHHBIX MEPEX0L0B B OKTAIAPHYECKHX KOMIJNEKCAX

Ilepex H3 COCTOAN
PR Peaa Mt coCl, | CsCoCl, ParEc D
I, (*F) 6400 6400 5900 5850
I (4F) L e s =
I(1P) | 16950 16700 1600 15750
INeprus
1P yponms 8250 8000 | 7960 7700
Dq 725 725 1 670 670

[Mosoce T2 — [y(*F) u To — T4(*P) nepexoios HMEOT KOM-
MJIEKCHYIO CTPYKTYDY, OOVCIOBAEHHYIO CHHH-OPOHTANbHBIM B3au-
moneficrerien. LeHTprl TszkecTn nogoc GbuIn HAHAEHB C YUETOM
nocaenrero. Ilonocw I's —T's mepexoqor HMEIOT OYeHp HH3KYIO
HHTCHCHBHOCTb W TLIOXO DA3PelialoTcst B CHEKTpe. DHepreTHuyeckoe
MoJ0ZKCHEe nojoc onennnaiocs Kark 10 Dq. Iia oleHKH BeauumH
Dq ucnoanzosanics, nauneie [» — *F(I'yi mepexoios (18 Dq).
Bemuwuns Dg n0g oKTaApHUECKitX KOMIVIEKCOB HAXOIHJIMCH U3
dannbix [y (*F) — Ts(*°F) mepexoioB B COOTBETCTBHH ¢ AHArpam-
Mofl Opreaa.

ITo qopmyrav Meprencerna u Huumupekoro 6plau paccuiTanbl
SUECPTHH CTAOHIN3AUNE TIeHTPATLHOTO HOHA B KPHACTANTHYECKHX
MOJIAX OKTa®APHUCCKOI I TETPAa’APHUECKON CHMMETPHH. SHaUSHU A
SHEPriii OKa3aJaHCh PABHBIMH!

ang MsCoCls — 10,8 wraan
» M:2CoBry — 0N
» f‘dgCOJ.z = 92 »
» CoClpu MCoCl; — 16,6 kxax
» CoBreu CsCoBrg— 153 »
» Gl — 1385

12



Kax sujino, npesbllieHne cTa0HIN3NPYIOMIEH CHIBL OKTA3pU-
YECKOro MoJf HAaZ TEeTPasJpPHUECKUM COCTABJISICT BCETO  OKOJI0
5 kkaJa. Bmecte ¢ Tem psii cooGpaikeHHIl YKa3blBaeT Ha TO, UTO 3¢-
(heKT KOBAJIEHTHOTO CBH3bIBAHHS B TCTPA3JPUUCCKHX KOMILICKCAX
10dsKeH ObiTh Oo1ee sIpKO BbIPAMEH, YeM B KOMILIEKcax CKTa1pit-
yeckuX. [Tockoasky B pagy Cl<Br<J Bospacranor AOHOpPHbIE
CBOHCTBA JUTAHIOB, TO, BEPOSTHO, BO3pACTalne NPEBbILeHIs TeT-
pasApHUECKOro KOBaJeHTHOro adQeKra Haj OKTa3ApHUeCKHM CII0-
cOBCTBYET COOTBETCTBYIOLIEMY YMEHLIIEHHIO CKJIOHHOCTH HOHOB
KO0Ba/IbTa K OKTAYAPHYECKHM KOOPIHHALHAM.

O6pazoBaHnio yCTOHUHBBIX OKTa3/IPHUECKUX OPOMHIHBIX K
HOIHIHLIX KOMILICKCOB JOJ/KHLL MPEnsiTCTBOBATL TAKIKE CTepHUC-
crie QaKTOPBLI.

OHeprerHyeckoe nojaoxkexne P repMa saBHCHT oT NPHPOJLL -
FanjoB M reoMeTpHdeckoil KOH(HTYpalltil KOMIWICKCIHbIX HOHOB.
Ecair nonmxenne sueprun ‘P Tepma cBA3bBaTL ¢ BO3PACTAHHCM
HeliTpanuzauiy CHJAOBOTO MOJAA LUEHTPAILIOIO 4TOMa, TO NOL/Ie/]L-
HAs oKazKeTcs Haubogablleld y oKTadApHuecKinx OPOMIIHbIX 1 HO-
auaHbIX coenuuenuil. HefiTpasnzauus nentpaibHoro aroMa fpit-
BOAUT K CHHZKEHNIO JICKTPOCTATHUCCKHX KOMIOHCHT CBfSH  Me-
TalJd—uranj i cJe10BaTe]bHo K O0leMy yMeHbUIeHHIO yCTolun-
BOCTH OKTA3PHUYECKHX KOOPAHHAaUHII.

B cayuae nnTpaTtHeIX H (PTOPUAHBLIX KOMILIEKCOB 3((EKT KO-
BAJEHTHOrO CBSI3LIBAHMS, MO-BHINMOMY, MaJ M peLialolee BJHs-
HIE OKA3bIBACT NpeBbllIcHHe cTabuiuaupylowell cuibl OKTa»ipu-
qeCcKoro moJs JWranjgoB Hajg rerpazapudecknn. ITosromy xmopiti-
HBle KOMIIICKCHL NpoUuHee HITPATHBIX JHIE 10 KOOPAHHALMOHHIOIO
uhena vernipe. Ilpu Gosee BBLICOKAX KOODIMHALHOHHBIX YHCJIAX
floJiee MPOUHEIMIH CTAHOBATCA HHTPATHBIE KOMILICKCHI
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