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ApoMaTHuecKHe KOMIIEKCH MeTaJLI0B, T. €. COCNUHEHUs Hepe-
XOMHBIX S/]CMEHTOB C aPOMATHYECKHMH MOJIEKYJIaMH, PeLCTaB-
AAIOT WHTEPEC KaK COENUHEHHS CO CBSI3SIMH HEOOBIUHOrO THIIA.
CTpoeHHe 3THX KOMILIEKCOB He MOYKET OLITh [OHATO B paMrax
OGBIYHBIX TPEICTABIEHAR O BANCHTHOCTH B CMBIC/IE JIOKAIH3OB AH-
HEIX SJICKTPOHHBIX 1P, TaK KaK B 06PA30BAHMHU CBSSH MEXKIy Me-
TaJIJIOM B apoMaTHYeCKUM KOJIBLOM YUacTBYeT 3HAUHTEAbHOe YiC-
710 3JICKTPOHOB, ABHXYIIHXCS B I0JI€ MHOTHX LEHTPOB. B cBs3u ¢
STHM COCIHHEHHS TAKOTO THNA NPEANOUTHTENLHO HOJIKHEI pac-
CMATPHBATHCA € MOMOIIBIO METOA2 MOJEKYJISIPHBIX OPOHT.

OTH COeHHEHUS 0BJIaNaioT PSAOM HHTEPECHBIX CBOHCTB, oTpa-
XKAIOMHX 0COGEHHOCTH X cTpoeHus. B wacrHocty, apoMaruyueckue
KOMILIEKCEl XapaKTePU3YIOTCs, Kak IPAaBHIO, CPABHHTEIbHO HH3-
KUMU TIOTCHUHATaMH HOHM3AUHH U BCIEACTBHE 5TOTO MOTYT CyLLe-
CTBOBATbL B PACTBOPE B BHE KATHOHOB.

B nacrosmeil pa6ore usydyens MexamusM u TePMOJUHAMHUK A
OKHCJIeHUS] OHC-UHK/IONEHTa M eHHIIOB JKeaesa u pyTenus fonom B
COOTBETCTBYIOLIKME ONHO3APANHbIE KATHOHbI.

HMsyuenne TepMOAMHAMYUKE 3THX PeaKUHil MOSBOLSLET HOJAYIHTD
CBELEHUA O COCTOSHHM 3/ICKTPOHA, HAXOMSIIEr0OCs Ha BepXHeH 3a-
HATOH MOJIEKYAAPHOH opBure. ConocTap/enne cBOHCTE CoeIuHeHu
ALCIE3a U PYTEHHS] MHTEPECHO B TOM OTHOUIEHMH, uTO 06a snemMer-
T8, Oyayun GMmXaflIMu 31eKTPOHHEIMMU aHaJoraMH, BCe e OT-
JMIAIoTCs IPYr OT APYra IO XapakTepy OCHOBHOIO 3JIEKTPOHHOIO
COCTOAHMA. ATOM KeJjle3a uMeer KoHpurypaumo 3d%4s2, a artom
pyrenust — 4d"5s. D10 pasanune ckasbiBaeTCs HA CBORCTBAX SUle-
MEHTOB M HX COEIHHEeHUH.

Vcenenoranne xumeTHky peakuuil OKuCAEHHS (eppouena u
pyTeHoleHa MOMKET HaTh NPeACTaBleHHe O MeXaHH3Me IepeHoCa
S/IEKTPOHA B PACTBOpPE. DTH PEaKUuM NPeACTABISIOT co60i cayuay
TEpEHOCa /1EKTPOHA MEXKAY S/IEKTPOHEHTPATLHEIMA MOMEKyJIaMHQ,
KOTOPBIH MOKET OCYUIECTBJSThCSA MPAMEIM IyTeM Ges o6pasoBa-
HHA MOCTHKOE B TIEPEXOIHOM COCTOSHHHM, KAK 3T0 UMEET MECTO B
pAfe cayyaes.
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Peaxuuu npoBOAM/INCE B HEMOJSIPHOM H TTOJAPHOM PACTBOPHUTE-
naX. B KauecTBe HeNOJSIPHOTC PACTBOPUTENs] OB B3SAT GEH30/,
noaspHOro — 99,5 Y% -HbIf 3TUIOBBIH cnupT. MayyeHne KHHETUKY H
paBHOBeCHS pPeakLUUi NPCU3BOLUACCH METOAOM CHEKTPO(QOTOMET-
puH B BUAUMOH u yabTpaduosercroil obgacTax Ha npubopax
CP2M u CP4 B yeoBHAX TePMOCTATHPOBAHHUS.

PaBHOBecCHBbIE peakiuy B HeNMOJAAPHOM PACTBOPHUTEE

Ilpu oxucsaenun deppolieHa u pyTeHolLeHa #0oAOM MOTyT obpa-
30BaThbCA KPHCTANINYECKHe MOMUHOAMABI PAa3JUYHOTO COCTaBA B
3aBUCHUMOCTH OT YCJAOBEH NMPOBEACHUS PEaKIUU. Y HIKHHCOHOM Obl-
JIM BBIGJIEHBl TPUHODUAB (QEePPULIHUS W DyTeHHUHHHA. Dpernmom
noJiyyeH KpHcTasiiuueckufi nenrtafiogun deppuumumng. A. H. He-
CMESHOB C COTPYLHHKAMH COOOIIMJIM O CHHTE3e MOJUUOAHLA. CO-
nepxamero 20 aroMon fiona Ha MoJeKyay (deppoueHa. DTH AaH-
HBle CBUOETEABCTBYIOT 06 OTHOCUTENBHON YCTOHYHBOCTH MOJHIOIN -
OB (pePPUIAHUL U PYTEHALUHLA.

[J1s BBISICHeHUSI xapakTepa NOJIMHOAUJAOB, 00pasyloMUXcs B
pesyJbTarte peakKUWH B OeH30Je, CONOCTABMAAMICH CIIEKTPHI MOTJIO-
IeHusi CuCTeMbl (peppoLeH-HoL-0eH30J CO CIeKTpaMu TPHHOLMIA
u neHTaffioquna TPUMETHI(EeHUTaMMOHHUS B GeH30Je B KauecTRe
5TaJIOHOB CMEKTPOB TorJoierust noHos J,~ ¥ J,~. Tpufiogun tpu-
\MeTHAQEHRAAMMOHUA CPABHUTENBHO YCTOHUUB B GEH30JBHOM pac-
TBOpE W He AMCCOLMUpPYeT Ha Hox W HOAM[, MOITOMY CIEKTD €ro
JIETKO MOT OBITb H3YUEH (&max =27800 1npu MiuHe BOJHBL 567 Mu).
Ho mosyuyeHue ciekTpa nenTalfionura CBS3allo ¢ H3BECTHLIME TPY/-
HOCTSIMH, TAK KaK TeHTalloful B pacTBOpe MeHee ycToduuB., Pas-
Hosecrne o0pasopaHus MeHTAloOmWA2 W3 TpHUiionuga W #Homa OBLIO
H3y4eHo 1o Merony bemeurn u I'mibpaefpaHna B OPUCYTCTBHH H3-
G6eiTOUHOTO KosnuuecTa foma. [lpu sToM OB MOIYUEH CIEKTP IO-
TJIOIIeHHs MeHTAHOAMAA TPUMETHAPEHWIAMMORUA {€max —45400
npu auuHe BoaHB 400 M) .

B cnexkTpax cucteMbl deppoueH-Hox-6eH30J UMEETCs WHPOKA
nosoca B o6aactu 350—420 mu, KOTopad OTCYTCTBYET B CIIEKTPax
deppolieHa H #oga U MaKCHUMyM KOTODOH CMeENIaeTCs B CTOPOHY
GoJiee OMUHHBIX BOJIH NP YBEJAHYEHHM KOHIlEHTpaluu fofa W Npu
MOHHYKEHHH TEMIePaTypsl. DTO MOIVIOIMIEHHE MOYKET OBITh BLI3BAHO
NPUCYTCTBHEM MOHOB TPH- ¥ TeHTAHOAULOB B pPacCTBOpE.

L7150 BeISICHEHWS TPHPOALI HOBOH MOJOCHL Obla M3yUeHa 3aBH-
CHMOCTb €€ MHTeHCUBHOCTH OT KOHLeHTpauu# (geppoueHa u Hona
W OT TEMIEPaTypEL
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Ecau mpeinosioxuTh, YTO BMECTe ¢ TPHUOAHIOM obpasyercs
Tax:Ke neHtaonun gpeppuluHs”)

K;
3 s T e
Fort %y ds=—— R+ g
K,
5 Lhe e
Fo + 2y dy =P J;
TO Ha OCHOBaHMM 3aKOHA JelCcTBUS Macc u 3akoHa JlambepTa-bee-
pa LOJIXKHO BBHIOJNHSITBCS COOTHOLICHHE!
D—D,

TS = aFc+ T K, + aFc+ 3= ]<2 {‘Jf.-‘]o:
[FeJo [Jo]

rae D—onTtuueckas miIoTHOCTb pacTBopa Npu pasHoBecuu, Do =
e [Fclo + 25 [Jalos e—MOJISIPHBIE KO3 QUUMEHT noraiie-

[0)

uusi, [Fcl, u [J,]o— Hauasnbuble kKoHeHTpanun (eppoueHa u #oaa.
IIpu BBRIBOME ITOTO YPaBHEHHNS VUATHIBANIOCh, UYTG PABHOBECHBIC
KOHIICHTPALHK [IPOIYKTOB PEAKIUH B YCJIOBHIAX ONbITA 3HAUUTE] b-
HO MEHbIIe KOHLEHTPAUUN MCXONHBLIX BEIIECTB U 4TO KO3(pQHUIHM-
€HTHl TOTJIoleHusl (pepporeHa U #oga B UCCJAeNyEeMOM HHTepBaJle
AJIMH BONH oueHb wMaunbl. Ms ypasuemns (1) cnenyer, uro
(D — D) [Felo™ [Jalo °l> OMIKHO JHHEHHO 3aBUCETb OT KOHLEHT-
pauun #ona. Kax OBLIO yCTAHOBIEHO, 3ABHCHMOCTh MEXIY 3THMHU
BeNHUUHAMH B cHcTeMax (eppoueH-Hoa-0eH30a U pYTeHoLeH-Hoa-
0eH30.1 HelCTBUTENLHO SIBJASETCS JTHHeHHON NMpH 32ZaHHOH TeMIie-
parype. DTo oTBeyYaer ciydaio 00pasOBaHHA WOHHBIX rap TPH- H
MMeHTaloNUI0B B PACcTBOpE.

Yparuenue (1) nossosger pasnoxuts BeamuuHy D—Do Ha
COCTaBJAIOLINE, KOTOPHIE IO/KHBEI NPEACTABASITh co00# onTHue-
CKYIO TIOTHOCTL HOHOB Tpulioguma u meHTalionuna. CHexTphl 1o-
TJIOILEHN S, TT0JyUEHHBIe TaKUM 06pa3oM, COOTBETCTBYIOT CIIEKTPaM
nornomerust [1CHy)y CeH N+ Jy~ u [(CH,)y CH N+ J;—.
3T0 TakXKe MOMXKET CJIYKHTh TOATBePIKIeHNEeM 00pa30BaHust TPH- H
1eHTaHOoUA0B NIPH PeaKIuy.

C nowmouipio ypaBHeHUs (1) K3 ONBITHBIX JAHHBLIX OBLIH ONpe-
JeJeHEl 3HaueHus KoHCTAHT paBHoBecus Ky u Ko npu pasnuuwsrx
Temmeparypax. asee Obiu  BBIUHCJAEHB TEPMOIHHAMUYECKHC
mapaMeTpH peakuuil: usMeHeHue cBoOONHOH sHeprun AF, usmeHe-
Hue sutaabmun AH, u usvenenme surponuu AS (raba. 1).

*)} Bsoparcst yenosubie oGosnauenus: Fc=Fe(Cs;Hs)e 1 Re=Ru(CsHs) .
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Tabauua 1. Tepmonunamuueckue aauuble s peakuu# B craH-
HAPTHBIX yeaoBHsX (25°).

: AF, AH, AS,
P-purens peaknusa ¥KKaJ,  KKal. HTP.
MOJb =! MoJgp—! en.

6EH301 Fet¥pdy=P* ]~ —2.52 =10 —25

» Rot3ade =Ry~ —2.75 —11.8 —30

3 Fopils b =F ¥]~ —6,056 —15 —30

g Re = *fy g =R 4 J;~ —690 —19 - —41

aT. cmupT Fe+3),J,=F* + J,~ —0,675 —55 —16

Kak Bunno w3 nasueix tabu. 1, peaxuum ofpasoBanus Tputio-
AULOB QEPPUIMHLSA W PYTEHHIHHHS SK30TepPMUUHBLL Ilpucoenume-
HHe #ola K MoNeKy/Je TPUHOLMNA CBASAHO C NANBHEHIIHM BbLIe-
JCHHEM Temna: & xKka’x nmpu ofpasosanuu FetJs— u 7,5 kxaa mis
RetJs~. Bo Becex cayuasx madmonaroTrcs OTPHUATEJNBHEbIe 3HAUE-
Hus AS, Kak 3TO cllefyeT OXHIATH I peakumii, HAYUNX C
YMEHbIIECHHEM YHCTIa MOJEKYJI.

3Has TennoBol shQEKT PeaKUUH OKACTEHNS heppoueHa, MOK-
HO U3 COOTBETCTBYIOLLErO KPYIrOBOTO MPOIecca OUEHHTh MOTeH LAl
noxusauuy eppouena. IonyuenHoe Takum o6pasoM sHaueHue,
paBHOe Okoa0 6.5 eV, CpaBHUTENBHO Ma/O OTJHYAETCS OT 3HaUe-
HU#, NIPUBOAMMBEIX B jJuteparype: 7,05 eV mo MacCIeKTPOMeTpuye-
CKUM AanHbM Ppunvana u Afipca u 6,4 eV nmo mammBIM pacuera,
nposesentoro Ilycroposuuem u [IsITKMHOM N0 METOTY MOJIEKYJIAD-
HBIX OPGHUT ¢ camocoriacoBanueM. BBHIY TOTO, UTO TEM/IOBHIe 3h-
(el peakuuft oxucnenus Gepponena u pyTEHOLEHA HMEIOT GJIH3-
KHe SHAYCHHS, MOXKHO II0JaraTb, YTO ¥ NOTEHLHAJB HOHH3AIUH
3THX COEJMHEHHH D a3IUYAIOTCS JUIIL He3HaunTeIbHO.

PyreHouen tepmoannamMrueckn yeroiiuueee deppouena. Ilo
TEPMOXVMUYECKUM JaHHBIM TeJioTa o6pasoBaHus razoo6pasHoro
pyTeHOUeHa u3 371eMeHTOB Ha 40 KKaJj IpeBHIIAeT TemyIoTy ofpa-
soBaHust peppouera. Ha ocuosanuu aToro, a rakme GAU3KUX 3Ha-
YEHUH NOTEHNNAIOB HOHH3AINH, MOXKHO CAEJaTh BBHIBOL O TOM, YTO
razoo6pasHelfl HOH PYTeHHLHHHUS NoJixeH 00/ManaTh MOBHIIEHHON

TEPMOJMHAMUYECKON CTa0UIBHOCTLIO 10 CPABHEHHIO ¢ HOHOM (ep-
PULHHUS.

Papnorecue peaxunn 8 noxsipHoM pacTsopuTele

ITpu oxuenennn Qeppouena HOXOM B STHIOBOM coupre ob6pa-
8YIOTCS DACTBOPHI, NMPOBOLSIIINE 3NEKTPUUCCKHH TOK, U OYCBHIHO,
OPONYKTaAMH PEAKUUH 3[eCh ABJAIOTCH COJbBATHPOBAHHBIE HOHHL.
6



B BuguMOM crnekTpe TPoiHOH cucTeMEl heppoleH-HOA-cUPT o6Ha-
DYKHBAeTCs 10J0Ca HOHA (EPPUIHHHS C MaKCHMyMOM OKOJIO
618 mu. Kpome Toro ofpasyercs moH Tpuiiognma, JHCCOLMALHUA
KoToporo Ha Hox W HOAMI B YCJAOBHAX ONBITA He3HayuTesbHa, Ta-
KuM 006pasoM, OCHOBHOE HalpaB/JeHHE Peaklui MOKET OBITh BhIpa-
JKEHO ypaBHEHHEM:

K
Fet-3lsdy——R* 4 3y~

PaBHoBecHe 3TOH pedKlUWH H3yYaaoCh M0 MOIJIOIIEHHIO HOHA
theppuilnHAsg. 3aBUCHMOCTb ONTHUECKOH MJIOTHOCTH PAaCTBOpa OT
HayaJbHBIX KOHUEHTpauuh (eppoueHa u #ona A0/1KHA HMETh cle-
AYIOIMH BHI; '

[Feo(D — Do)=! = Ae=1 |- K=1Ae=22 [J]" " (D—D,)  (2)

rae.Ae=ch+ +EJ3— —ep, —3/2 &5 K—xoHcTranra pasHOBecHs,

y—KO3((OUUHEHT aKTHBHOCTH MOHA ¥ [J2]—paBHOBeCHAsI KOHIIEHT-
pauus fona. Tax Kak OINBITH TPOBOJUJIUCH B NIPHCYTCTBHH H3OBIT-
Ka foma, MoxHO mpuHATh [J2]={J2lo. Torna coryacHo ypaBHeHHO
(2), mexny Besnunaamu [Fcly (D—Do)~! i [Jelo=*/2 “D—Do) nomxua
CYLIecTBOBATh JUHeHHAs 3aBUCHMOCTb. ONEBIT MOATBEPIKAAET 3TO
npeanogoxenue. C nomoupio ypasHedus (2) Obliu HaligeHHl 3Ha-
yenus K u Ae. Ilonyuensbsle TepMOAUHAMUYECKHE NaHHbBlE A5 pe-
aKIHH{ B 3THJIOBOM CIHDPTE NPHBeLeHHEl B Tabl. 1.

OnbiTHOE 3HaueHHe TemyioBOoro 3ddexkra peakLUud B ITHAOBOM
CIIUPTE MO3BOJISIET ¢ IOMOILBIO COOTBETCTBYIOLLETO KPYTOBOTO IIPO-
Liecca OLEHHTb TeIIOTY COJbBATAUMA HOHA (eppulnunms: L p +=

=45*5 kxasa .Moab !, PesynbraTr 3T0ll OLEHKH NOKa3blBaET, UTO
KaTHOHB apOMATHYECKHX KOMIJIEKCOB MOTYT HMEeTh 3HAUUTEJbHYIO
SHEPTHIO COJbBATALMH, HECMOTPS Ha UX OOJbLINE pasMepHl.

KuneTnka peakiuil B HemoJsipPHOM PacTBOPUTE/E

Kak 6110 nokasano Bpengom n CHemjieHOM, peaklus OKHCJe-
Hus ¢eppoleHa HoloM B HEMOJASIPHOM PACTBOPHTENE YYBCTBHTEb-
Ha K BosjelcTBuIo Buaumoro ceera. [Ipu obayuenuu pacrtsopa pas-
HOBECHE CMEILAeTCsl B CTOPOHY YBEJHUEHHS] KOHIEHTpanui FetJs-
u Fc*J5~. Tlocne BrIkJIIOUEHHST CBeTA CHOBA YCTAHABJIMBACTCS TEM-
HOBOE paBHOBecHe. biarogaps HaJuuuio 3Toro 3¢ QeKra oKasaaoch
BO3MOKHBIM H3YUHTh KHHETHKY yCTAHOBJIEHHS pPaBHOBECHS B pe-
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3yJ/bTaTe NPsMOM K OGparTHoll peaxiuil. NoJ M3MCHEHHS ONTHYe-
CKOM MJIOTHOCTH BO BPEMEHH BBHIPAKAETCH YPaBHEHHEM

= (& [~ oaor) o

rae Do, D u D, — onrtuueckue mjioTHoCTH, COOTBETCTBEHHO, B Ha-
YaJbHBIH MOMEHT PeaKkLHH, B NPOU3BOJNBHBIA MOMEHT BpeMeHH t
¥ 1P PaBHOBECHH.

B ciyuae oxuciennst pyreHoueHa B TeX Ke YCJOBHSIX PaBHO-
BeCUE JIOCTHIaeTCs NPAaKTHIECKH MIHOBEHHO.

C nomomipio ypaBreHus (2) U3 ONBITHBIX AAHHBLIX OBUIH Hafe-

dD
Hbl SHAUEHHUH (;t‘) . lla.nee BbIUHC/AAIAChE HAYaJAbHASI CKOPOCTDb
o

pearuuu 1o ypaBHeHHnIO:

d _ | dn 14+ K [L]
o> Fc+ J F.*+ ‘]5 >= (————) ( )
sl )= ()

rae K — xoncranra paBHoBecHst 06pasoBaHust meHTalioauaa dep-
pULMHMS U3 TPUHOJAMAA, U3BECTHAS W3 JAHHBIX [0 UBYUEHUIO PAB-
HOBECHSI Peaknnu. '

[Mopanok peakuuu onpemeissicss MO 3aBUCHMOCTH HAaYaJbHOM
CKOPOCTH OKHCJIEHHST ()eppoleHa OT KOHIEHTpauuil HCXOMHBIX Be-
uiecTs. Peaxuus umeer mepBelfl MOPsIOK 1O (GeppoLeHy H BTOPOH
o Hony. Ha ocHOBaHMH 3THX JAHHBIX MOXKHO MPEANOJ0XKHATb, UTO
JAUMHTHDYIOIIEH IBALCTCS CTAIMS:

FPe¥2l,=F* )~ +1J I

JAst AMMUTHPYIOWIEH CTyIeHH OblLIM HalleHbl aKTHBALMOHHEIE
napamerpel: AF* =16 kxan.moub~!, AH# =6,5 kkas . Moib~! 1
AS* =-—32 surp. en. Ilpu Haxoxnenun 5THX BeJMYMH YUYHTHIBA-
JIOCh, 4TO CKOPOCTh JHUMHTHDYIOEH CTYNCHH pPaBHA MOJOBHHE CKO-
pOCTH CyMMapHO¥# peakLuH, eclH B JUMHTHDYIOIEH CTYNEeHH yya-
CTBYET TOJIBKO OfiHA MoJiekyna (peppouena. Benwuuny AH cramgun 1
MOIKHO OLEHUTH U3 CJIeIVIOLIHX TaHHBIX:

Fob 8 Jy=F_ I AH = —10 xxaa. moan—! (tada. 1)
Ypdy =1J AH=16 kxan. monb~!

F.4+2J,=E*J,— +J AH=6 xkan. Moab—

DHTaJIbIKS JUCCOIMAlHE MOJEKYIbl Homa B GeH30Me HECKOMbKO
MeHbILle, YeM B Tase, TaK KakK aTOMapHbIH HOJX CHIbHee B3aHMO-
neicTByer ¢ 6€H30JI0M, YeM MOJeKRyIIpHB Hon. Benwunner AH#
u AH umeror Gau3Kue 3HAUEHHST M CJIIOBATENbHO, SHEPTHST aKTH-
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Bauuu o0paryoi peakuud [ He MoxKeT GHITh 6OJBIIOH. DTO MOHAT-
HO, TaK KaK B 3TOH peaxlHH yYacTBYIOT cBOGOIHbIE aTOMBI Hoxa,
KOTOphIe, KK NPABHJIO, PEarupylor ¢ oueHb HeGOJbIIOH 3Heprued
AKTUBAIHH.

Cunras, 4To SHEPIUs aKTHBALMY CTALUU | ONpene/seTcs: Beu-
ynHOH AH, MOXKHO 1erK0 OODBSICHUTL PA3IMUHBIE CKOPOCTH OKHCJIe-
nug geppoueHa u pyTeHoueHa. Kax BUAHO U3 HaHHBIX TaGmuus 1,
TensoBol 3hdexT 06pasoBaHus TpPHUAONMAA PYTEHHIHMHUS Ha 1,5
KKaJ . Mosb GoJblue, ueM TpuHonuna Qeppuuuuus. IlpuMepno ua
TAKYIO K€ BEJAHYHHY NOJIKHBI PAasJHuaThCsl IHEPIUH AKTHBALUH.

O6pasyroowuiics B nepBo# cragun atoM fofa MoxkeT Ju6o oKuc-
JIATD elle OJHY MOJEKYNY (peppoLeHa 1o ypaBHeHHO

Fo+ J 4 Jy = F o+ J,- 1

aubo pearnposars ¢ FetJs~ mo obparnot peakunu 1. O6 oTnocu-
TEJBHOH CKOPOCTH 3THX JBYX KOHKYPHPYIOIIUX NPOLECCOB MOMKHO
CYOMTb IO XapakTepy YIIOMSIHYTOTO BhIIEe (DOTOXUMHUYECKOTO 3(P-
(pexra.

YBeuuenue KOHIEHTPAIIMH TIPOAYKTOB OKHCJIEHHS (heppolieHa
noj pefcTBHeM BHAMMOTO CBETA MOXKeT ObITh BEI3BAHO PA3JIMYHBI-
My mpuunHaMu. EcTecTBeHHO NMPEANON0XKUTh, YTO IPOUCXOANT (Po-
TOTICPEHOC 3JICKTPOHA OT MOJIEKYJbl (heppolieHa K MoJeKyae Hompa.
C npyroi#i CTODPOHBI, BAHSHEE CBETA MOXKET OOBACHATHCA Peakuus-
MH aTOMOB #ofa, ofpasyomuxces npyu GOTOAUCCOLHALUN MOJIEKY-
asl viona. Tlo-BuauMOMy, HMeeT MeCTO 3TOT cayuai, Tak Kak peax-
I} 9YBCTBUTE]bHA K CBETY B 06/1aCTH CIEKTPA, B KOTOPOH IOTJIO-
maer MogexyJaspubeli #on (450—500 mw). Beuny sroro npeobia-
paiomell u2 ABYX KOHKYPHPYIOLIMX peakuuil aToMoB #oga Momxer
OBITE Ta, B pe3yJabTaTe KOTOPOH YBEJHUHBAETCS KOHLEHTpauus
Fetds*, 1. e. peaknns II.

Takum o6pas3oM, CYMMapHas peaklus COCTOUT U3 ABYX TOCJTe-
JIOBATENLHBIX CTALUll, W3 KOTOPBIX JUMUTHPYIOLIEH sBJSIeTCs] mep-
Basg. Tagas cxema mpoliecca MPUBOAUT K KMHETHUECKOMY ypaBHe-
HUIO, TOXKIECTBEHHOMY ¢ sMmupuueckum ypasHenuem (3). Copo-
KYITHOCTH MOJYYEHHBIX MAHHBIX TIGATBEPIKAAET IMPeIJOKEHHVIO
CXeMy MeXaHHW3Ma 3TOH peakiuy.

Kuneruka peakiyyi B NOJAIPHOM PACTBOPHUTENE

Kax 1noxkaseiBaioT KHHETHUECKHE HM3MEPEeHUS, HauaJbHAs CKO-
POCTh peaKluK Vo B 3THJOBONM CIHUPTE ITPOMOPIIUCHAJBbHA KOHIEHT-
pauuu QeppoueHa B NePBOH CTENCHH M KOHUEHTPALMM HONA, NpPU-
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MepHO, B cremenu 3/2. MoxHO HOJarath, 4TO B JUMHTHpPYIOUIEH
CTYNEeHH HAYT ABe Mapalie/NbHble PeaKIluHu:

FC+J2:<{:‘FC++J“ KR 11
F, + 2J2% Fot +Jy= +J v

B 2TOM clyyae HOJXKHO BBITOJNHATLCSI COOTHOIIEHUE:
EJQV[OTLT“K‘ + Ky’ [11]o (4)

C nomombio ypaBHeHus (4) U3 ONBITHHIX JAHHBIX GBLIH ONpe-
neseHel 3Hauennst KoHeTanT Ky v Ky’ 1/1g pasynuuHeIX TeMmeparyp
M BBIUHCJIEHB! aKTHBALHOHHBIE napaMerphl AF*  AH#* y AS#* jpas
JUMUTHPYIOUEH CTYIEHH:

Peaxuus AF#, il - <1,
KKaJg. Moab—!  KKaJ. MOoJb~! 3HTP. eL.

111 17,5 16,5 —3

VI 14 14,6 1

Ouepruy akrusauuu cranui [11 u IV B nandom ciyyae 6M3KH K
coorBeTcTBYIOIEM sHauennam AH (16 u 11 xkax. Mosp) Kak yxke
YKa3bIBaJIOCh, 3T0 XapaxTepHO IJs peakLuil, uAywnx ¢ o6paso-
BaHKeM CBOOOJHBIX aTOMOB WJIH PaiHuKasIOB,

Kaxnpiil aTom foja MOXKeT Y4acTBOBATh B JBYX KOHKYPHPYIO-
IUX npoueccax: Aubo OH OKUCHSAET ellle ONHY MOJeKyay deppo-
IeHa, HalpuMep:

K,
j I
J- 4+ J,=J,

K’3
WUJH Fe+J+J,=F.* +J;~

6o BcTynaer B obparHuele peakunu 111 u IV. Eciiu ckopocTb 31U X
peaxuuif IOCTATOUHO BeNHKA, TO 006pasyIOIHecs HOHBI (eppHIH-
HUSI U TPHHOAMAA MOTYT TOPMO3UTh IPOLECC OKHCJAeHUs (eppolie-
Ha. B 3ToM ciyuae cKopocTh peaklyy B HEKOTOPHIH MOMEHT Bpe-
MEHH, JOJI7KHa OBITh MeHbIle CKOPOCTH, KOTOpPAas PacCUUTHIBAETCS
Ha OCHOBaHWM ypaBHeHHs (4). MoxHO moxaszarb, 4TO NPH KOHKY-
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pennuy peakuu#t 2 u 27 ¢ peakuuamMu 3 u 3’ JIONKHO BEIIOJIHATHCS
COOTHOIIEHHE:

V pacu V, + Vo' y? [Fe+]? 2[F.+]2
=1 - =14 D
V onwmrt i Vs + Vg’ Fe )

rle ¢ 38BHCHT TOJLKO OT KOHLEHTPaluu HOma ¥ B XOJIe KaxKI0ro
OIbITa He M3MEHSeTCs], TAK KaK PeakUuy IPOBOOHIHCH B IPHCYT-
CTBUM 3HaUMTENbHOro H3OBITKA #Homa; Yy-—KO03GhOUIMEHT AaKTHB-
Hocru. Kak 6ou10 yCTaHOBJIEHO ypaBueHue (5) BBINOJIHSETCH, IPU-
ueM OTHOMEHHE Vpyu/Vonur CHIBHO BO3pacTaeT B Xole Ka¥KIOTO
OIEITA.

AddexT TOPMOKEHUS UL HE3HAUNTEIBHO 3aBUCHT OT TeMIle-

-patypel. ITO MOKHO MOHATh, YUUTHBAA, 4TO 3G PEKT TOPMONKeHHUS

BLISBIBAETCS JNBYMS KOHKYPHDYIOIUMMH DeakLHSMH aToMOB Hona.
CxopocTh 3THX peaxItil Majo 3aBHCHT OT TEMUEPATYPH, TaK Kak
OHH MAYT ¢ HeOOMLILOH SHEPTHEH aKTHRBAINH.

Cnemyer uMeTb BBULY, UTO aTOMBEI HOLa MOTYT COeAUHATHCH C
uoHamu #ona (J+J~=J27) B ycnoBusix, KOrja KOHIEHTPALHS STHX
HOHCB JOCTATOYHO BeJHKa. B 3TOM ciyuae B peakudu OKHUCJICHUS
deppoueHa HEKOTOPYIO POJIb MOKET MIPATh MOJEKYJISPHBIH HOH
fiona.

Bnusnue pactsopurens

Pacreoputesnb okasblBaeT BJMSHHE HA XaPAKTE) NPOTEKAHHS
peakuuu. Eciu B HENOMAPHOM PacTBOPHTENE OTCYTCTBYET 3JeKTPO-
NPOBOAHOCTL W NPOJYKTaMU SIBJASIOTCS, MOBHANMOMY, HOHHBIE Ia-
PBI, TO B NOJAPHOM DHCTBOPHTEJIQ NIPOUCXOOUT oépa* OBAHHUC COJIbL-
BATHPOBAHHAIX HGHOB. 370 0GCTOATETBCTBO MOYXKET OTPA3UTBCHA Ha
sennuude AS peaknuu. Kak BugHo us manusix Tada. 1, o6pasosa-
Hue Tpuionuia Qeppuauuuus B OeHsogle Xapaxrtepusyercs Godee
OTpHULLATeNLHBIM 3HAYeHeM AS (—25 sHTp. el.), 4eM B 3THJI0BOM
cnupre (—16 3u1p. exn.). OGpa3cBaHre HOHHOH Maphbl CBS3aHO,
MOBHAKMMOMY, ¢ €oJiee CHIBHEIM TOHHIMKEHHEM SHTponuu. PacTso-
PUTENb BJAMAET Ha yCTommBOCTb 00pasylomuxcs INOJHACAKUIOB.
Eciu nenrafionuas B 6eH30IbHOM PACTBOPE CPABHHTEILHO yCTOH-
YKMBBI, TO B 3THJAOBOM CIHPTE OHM JIETKO NUCCONHUUPYIOT Ha HOL M
TpuffofuA. dTa TeHACHIHUs, HOBHAUMOMY, OOBACHSETCS PASIUYHbIM
XapakTepoM CONbBATALMM B HENOJNSIPHOM XU TOJSPHOM pPACTBOPH-
rensx. B GeHzose GoiblIce 3HAUCHHE HMEET AUCIEDCUOHHOE B3aH-
MOJEHCTBHE U CHIAbHEE COJMBBATUPYIOTCS HOHHBIE TIAPH MeHTaHON’-
0B, 06/1afalollie TOBBIIEHHON NOJSPU3YEMOCTHI0. B 3THI0BOM
CNUPTE K€ CYIICCTBEHHYIO POJb [JOJIKHBl HTPATh HOH-AHITONbHLLE
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CHJIBI. DHEPTHS COMbBATALUK 31ech Oyner OOJblle B ciydyae HOHA
C MEHDBIIUM DaJUyCOM, T. €. HOHA TPUHOLU/A.

B Henosnsipaom pacrBopuTese npu 06pasOBaHUHM HOHHBIX Iap
Ha OTHOCHTEJBHOU yCTOHUHBOCTH TOJHHOJUA0B MOTYT TaKXKe CKa-
3BIBATLCA NPOCTPAHCTBEHHAIE 3B (PEKTHI.

Uro kacaeTest MeXaHH3Ma 3JEeMeHTAPHBIX CTYNeHCH PeakLiH, TO
371eCh PACTBOPHUTENb HMEET, HeCOMHEHHO, GoJbiroe 3Hauenue. Ho
3TO yKas3blBAeT, HANpHMep, TOT (QAaKT, YTC SHTPOMHS aKTHBAIUM
ISl peakuuu B GeHsose npudausutTensyo Ha 30 SHTPONMUAHBIX e1u-
HHIl MeHbIIe, UeM B 3THAOBOM crupre. PasjHume B 3IHTPOMHUAX
AKTHBALMY MOMKHO COTOCTABUTH C DPA3JHUHBIMU 3HAUeHAAMH AS
sl cyMMapHo# peakuru. [loBngumomy, ckassiBaercsa To o6CTOS-
TENbCTBO, UTO B HEMOJSIPHOM PACTBOPHTENE B JHMHTHpYoulel CTy-

‘TIeHH 00pasyoTCd MOHHBIE Mapbl, a B MOJAPHOM — COJAbBATHPO-
BAHHLIE HOHBI.

Hecmorps Ha pasqauusbli xapakrep NPOAYKTOB-PeaKLHH B He-
MOJIIPHOM ¥ TIOJISIPHOM PACTBOPUTEISIX OOIINH NyTh PeakUUyu OKa-
3bIBAETCS B OCHOBHOM OJHHMM H TEM Ke. JTH peakund, Tpebyoine
repeHoca ABYX 3JEKTPOHOB OT JBYX MOJIEKYJ (eppoleHa ¥ OfHOH
MoJIeKyJIe Hoga, OCYHIeCTB/ISIOTCS OCAEe0BATEIbBHO B [Be CTaMHIL.
ITepenoc mepBOro 3/7eKTPOHA IPUBOAUT K AMCCOLUALNY MOJEKYJIbI
fioga (Je+e=J"+J uau 2J2+e=J3~+J), npuuem obpasyromutica
aroM HoJa pearupyer najblie ¢ HeOoJbIICH SHEPruf aKkTUBALNH.

Boigognt

1. CnexTpoMeTpUYeCKH H3yueHbl peaklUnWd OKUucAeHHa deppo-
IeHa ¥ pyTeHoliena HonoM. B HemosspHOM pacTBopurene (B Oeh-
30J7¢) MPOAYKTAME SIBJSIOTCS MOHHBIE Haphbl — TPUHOZU/ALI U TMEH-
rTafkonuaAbl (DepPUILMHUS W PYTCHUUHUHMS, a B MOJAPHOM DacTBOPHU-
TeJe (3THJIOBOM crupTe) 06pasyioTcss COMbBATHPOBAHHBIE HOHBL
[Mosyyensl TepMOAMHAMHYECKHE AaHHBlE MJIS 3THX peakuuii (CM.
tabn. | B Tekcre).

2. Ha ocuosanuy H3MEPEHHBIX BEJWUYMH TEMJIOBHIX 3(MQerTos
laHa OLEHKa IOTEHLIMAaJ0B KOHM3aLUuu (eppolleHa U PyTeHOUEHa.
[MoreHua bl HOHU3AUKME OOOHX COeHEHUH HMMeloT O/lH3KHue 3Ha-
yenns (okoso 6,5 eV). IlpuHuMasi BO BHUMaHHE TOBBILICHHYIO
TePMOIMHAMUYECKYIO YCTONUMBOCTL DYTEHONEHA, MOXKHO M3 3TUY
NAaHHBIX CieslaTh BBIBOL O TOM, U4TO HOH PYTEHHLUHHHUS TEPMOAUHA
MHYECKH cTa0nabHee HOHA (DEPPULIUHMUS,
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3. Onpenesieda TemyoTa COMbBATALNM (DePPUUHHHS B STHIC-
BOM cnupre (45%5 xxan). Ha sTom npuMepe moxasaHo, 4TO Ka-
THOH apOMAaTHTECKOro KOMIIIEKCa MMeeT CPaBHHTENBHO GOJBLIYIO
SHEPTHIO CONbBATALINA.

4. VccienoBaHa KHHETHKA peakiWl OKUCIeHHs (eppoleHa B
GeHsojie ¥ B STW/AOBOM cHupTe. B OGeH30Je TOPANOK Peaklud MO
(heppolLeHy paBeH elnHHIlE, a MO Homy — ABYyM. Peaknusa xapax-
TEpHU3yeTcs CAeLyIOIIVMY aKTUBAUMOHHEIMY napaMerpamMu AF* =
=16 rgan mMoab~!, AH?* =6,5 gkan. moab~—1i, AS* =-—32 suTp.
ef. B srmioBoM crnmpTe HauajlbHasd CKOPOCTh PEAKUUH TPOIOpP-
UMOHaJbHa KOHLEHTPalluu (eppoleHa B NEPBOH CTeNeHH U KOH-
ueHtTpauuu fiona B crenenu 3/2. B mpennosioxkeHWH, 4TO B JHUMHU-
THPYIOWIEH CTafUu WAYT JABE NapasjjiejbHBle DEakiuu ¢ OJHOH H
AByMs MOJeKy/JdaMy Hoja, TOoJNyueHbl Cc/efylolne 3HaUCHHS:

AF * =16,56 kxana. monb~1, AS* =175 kxaa. moas—t AH* =—3
SHTP. el. H, cooTBercTBeHHO, AF* =14 xkaa. moar—!,AH* =14,5
KKaJ. MoJab~1 u AST =1 suTp. en.

5. YCcTaHOBMEHO, UTO B 3TUIOBOM CIUPTE PEaKIUs OKUC/IEHHS
theppoueHa 3aMETHO TOPMO3UTCA HOHAMH (EpPPHUHHUA U TPHHO-
nvna. B 6ensone Takoro adderra He 0GHAPYKEHO.

6. TloxaszaHo, uTo PyTEHOLEH OKHCJIsAETCH B GEH30JBLHOM pac-
TROpe ¢ Goabliefl CKOPOCTLIO, ueM QeppoleH.

7. Tlpenmoxena cxema MeXaHu3Ma peaknuil okucjaeHus geppo-
LleHa W PyTeHOoileHa HoxoM. JTH peakiuu TpeGylOT nepeHoca ABYX
9JIEKTPOHOB H OCYILIECTBJSETCS TMOCTeNOBaTebHO B ABE CTaLMHU.
JINMUTHPYIOINEH CTYIIEHEIO SBISETCS MEePEHOC IEePBOTO 3JeKTPOHA,
npu4YeM Hapsny ¢ VCTOHUMBBIMH MPOAYKTaMH 00pasyloTcst aTOMBbL
iona, KOTOpPEIE PearipyioT B NOCJAELVIOUIeH cTanuu ¢ HeBoJbIIOoH
sHepruell akTHBALINH.
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