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‘O [TPHPGIAE H30TOINMHOTIO 39¢¢EKTA NPH 3JEKTPOCHHTES3E
O30HA

B. H. MEJIEHEBCKHH, H. A. THXOMHUPOB
(IlpenctaBnena HayyHbBIM CEMHHADOM (PH3MKO-TEXHUYECKOTO (aKy/bTeTa)

B padorax [I, 2, 3, 4] 60 YCTAHOBAEHO, YTO MPH CHHTE3€ 030HA
‘B 3JEKTPHUECKOM paspsje INPOHCXOAUT oforalleHHe 030Ha THAXKEJbIM H30TO-
noM kucqaopona O!® u crenano npexanosozxkenue [1], uTo pasjeneHde H30TO-
TIOB KHCJIOPOJa HPOUCXOLUT BCAEJNCTBHE OOMEHA MEXJY KHCJAODOAOM M 030-

HOM 110 PedKIHH!
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‘OHaKo, KaK BHIHO M3 CTAaTHCTHYECKOTO pacyera, NpPOBEJeHHOro B pado-
T€ [, ONBLITHBIA KO3 QMUIHEHT Pa3AeseHHsI He COBNAjaeT C BhIYMCAEHHBIM
A5t peakuur (1), npuyeM moJryyaronasicss 3aBUCHMOCTb OKas3ajach OTPHIA-
‘T@MbHOH, & K3 ONbITa CJAeHLyeT, YTO ¢ yBeJWUYEHHeM TeMmepatypbl ot 254°K
a0 365°K xosdppunuent pasnenenus ypennunpaerca ¢ 1,03 go 1,14 coorser-
CTBEHHO. JTO NOKa3blBaeT, YTo HabJllofaeMblil IPH JEKTPOCHHTE3e OOGLIHil
'M30TONHBIN 3QPekT 00ycNOBJEH HEe PaBHOBECHBIMH H3OTONMHBIME 3(deKTaMHu
oOMeHHBIX peakuui THna (1), a onpejensieTcs, IO BCel BEPOATHOCTH, M30-
TONHBIMH 3P (eKTaMH OTAENbHBEIX CTAfAHH 06pa30BaHUs U PA3JIOKEHHS 030HA,
NPOTEKAIoNMX Yepe3 paspHB cTapbiX U o0pa3oBaHue HOBBLIX CBf3eH B MoJe-
KyJlaX KHCJAOPOJa U 030HA. ’

B naunoil cratbe npuBOAMTCS pacueTr obiero kosddunuenrta pasgene-
HHSl JJIsi peakuHH OOpasoBaHHs 030HA M3 KHCJAOpPOAA B  3JEKTPHYECKOM
naspsne.

[Ipu pacuere Mbl HCXOIAHJIH W3 OOLIENPH3HAHHON CXeMB MeXaHH3Ma
obpasoBanHs o3o0Ha [6, 7], cornacHo KOTOPOH NepBbiM akTOM 06pasoBanus
030Ha ABAAETCA NPOLECcC THCCOUHAUUN KHCAOPOAA BCAeJCTBUE 3JEKTPOHHOTO
yAapa Ha BO20VXKIeHHBIH U HeBOG36YK/AEHHBIH aTOMBI:
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‘BosHukinge B pesy/bTare IHCCOLUMALMH ATOMEI KHCIOPOAa OGPasyOT 030H
.AHANOTHYHO cxeMe JIMHAEMaHa MO CAEAYIOUIUM peaklHsIM:

02 + 0O— O*, (3)
0} —0; -+ 0, (4)
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qpuuem O; 03HauaeT BO30YKAEHHYIO MOJMEKydy 030Ha, a M — MoJaekyay
KHCJOPOJAA HJH CTEHKY 030HATOpA.
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Paszjoxenue 030Ha MOXKET HMEeTb JHOO YHCTO TePMHUYECKHIl Xapakrep:

O; -+ O — 20,, (6),
J“’]60 HpOTEKaTb uepes CTOJMKHOBEHHE C SJIGKTpOHOM
Og+e—>02"i—0':—e. (7)

J/is  BLIUHCJEHHSI KHHETHUYECKHX H30TONHHX 3(PPeKTOB OTAeIBHBIX
CTaguil HCNOAb30BaNaCh (POPMYJIA OTHOLIEHWS KOHCTAHT CKOpocTefi MABYX
M30TONHBIX BelnecTB [8]:

'
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rie HHaexc 1 oTHocuTcad k GoJiee TAXKENAOMY, a HHIEKC 2-—K JeTrKOMY
H30TONYy, O0O3HAYEHH MAapaMETpPBl NEPEXOJHOI0 KOMIJIEKCA.

Hcxonnble manHble aJs pacuera, Kak OCHOBHble KoJjedaTelbible 4acTo-
THl M30TOMHYECKHX MOJEKYJ KHCJIOPOLA M 030HA, a TaK:Ke 3HaueHHs (QYHK-
nun bBurensaisena G(u), 6uiin B3siThl U3 pabor [5] u [9] coorsercTBEHHO.
ITockosbky cBelleHHS O KOH(UTYypaUUH U CHJAOBBIX KOHCTAHTAX NePexXoJHbIX
KOMILIeKcoB peakuud (2)—(7) OTCYTCTBYIOT, TO B KadecTBe YMNPOILIEHHST MEI
N0JIL30BaMHCh NPHOJHKEHHEM, YTO Ka*KAOH OT/JeJbHOH 3/J€MEHTAPHOH peak-
UM OTBEYAET HEKOTOPHI CpelHHH KHHETHYeCKHH H30TONMHBIA 3 deKr
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OTBeuydeT MAaKCHMaJdbHOMY KHHEeTHYeCKOMY SQD(I)EKTY, T. €. IepeXOolHO~
MYy KOMIIIEKCY, coaepxauemMy aTom H30TOIIA B CBOOOJHOM COCTOSHUH
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COOTBETCTBYET CJAYUAIO 2 G(u;) duj= EG(ui)Au;, T. €.nepexofHo-
MY KOMILIEKCY, Kose6GaTeabHas 4acTb (PYHKUMA KOTOPOTO HE H3MeHsIeTcs.

HesaBHCUMBIA OT TeMmepaTyphl MHOMHTE/Nb cOraacHo pabdote [8]| BH-
YHCJHSIAICH TI0 YPAaBHEHHIO

1 I 4.
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raie m* o6o3HauaerT NPUBEAEHHYI0 MAacCy ABYX OCKOJKOB MOJEKYJBI, COELHU-
HeHHbIX CBSI3bl0, DPBYINe#css B Xole peakKuuu, M’ u 7 — MacChl OCKOJKOB,
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Rocrnoab3oBaBilidch BhillieiepeUHCIeHHBIME YpaBHEHHAMY U JHTEpaTtyp-
HbIMM JaHdBIMH, MOXHO PAaCCUUTATh BeJHYHHY KHHETHUECKMX H3O0TOMHAHIX
HOPeKTOB o, ag, o3 AJS CAELYIOIHUX Nap H30TCHHBIX PeaKUui:
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I'e3yiibraTl  pacyeroB cBeleHbl B Tab.. 1, B HeH Takxe IPHUBEIEHBI
3HaYeHNs 05IIero IKCIepHMeHTabHoro K03 GHuLUHeHTa pasaeicHus, B3sAThe
u3 paborsl [1]. Hano ormeTuTh, 4TO KHHETHYeCKHe H30TONHBIE 2(PHeKTHl sie-
MeHTapHbiX peakuuil (4), (6) u (7) npUHHMAJIHCh OJAHHAKOBLIMH. U PaBHBIMH
u3oTonkoMy 3ddexty peakuuu tana (13) BcaeacTBHe OTCYTCTBHS, KaK yXKe
OBIJIO VIIOMSIHYTO Bbilile, CBEJACHHH O MEePEeXOMAHBIX KOMILJIEKCaXx.

Tab6auma 1

ToK J 254 283 203 313 352 365
I

- l 1,03 1,07 1,08 1,10 1,12 1,14

e, i 0,938 0,949 0,951 0,953 0,956 | 0,057

2 i 0,924 0,927 0,931 0,935 0,040 | 0,941

Kax B4aHO U3 Taba. 1, Ha mepBHIX ABYX cragusax. (2) u (3) B MoJeKy-
.J1lax o3oHa GyjaeT NpeHMYLIeCTBEHHO HAKAIHBATbCs JETKHH H30TON KHCJO-
pora O'®, mpuueM ¢ yBeJqHUEHHEM TeMIepaTyPbl KHHETHUECKHH H30TOIMHBIH
s¢pderT ymenblIaeTcsi. B mpouecce TepMHYECKOTro pacnaja W pasJioXKeHHs
BCJEICTBHE 3.JEKTPOHHOTO CTOJKHOBeHUs (mo peakuusm (4), (6) u (7) oc-
‘TAaTOK 030Ha OyaeT oforamiartbes IO TsKeaoMy kucjaopoay O3, CymmapHoe
pasjlesieHre H2OTONOB KHUCJAOPOAA ¢ B CTAJHH pasjoxeHHe [8] MOXKHO BHpa-
3UTb YP4ABHEHHEM

g=_(1—xp", (14)

i7e X — CTeNCHb npeBpallleHds WM A5 Hallero ¢Jaydasi cTelleHb pasJorKe-
Hus BO3OYXKAEHHBIX MoJekysa O cHauana no cTabWjbHBIX, a 3aTeM TOCTIe]l-
HHUX TIPH TEPMHUECKOM pacnaje U 3JCeKTPOHHOM CTOJKHOBEHHH, T. €.
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[Os] 4
npuyeM [ | 0003HAYAIOT CTAHHOHAPHBbIE KOHLEHTPAUHUH. BejuunHy X BecbMa
3aTPYLHHTEJNbHO OLCHHUTb TEOPETHUYCCKH, NOCKOJIBKY JJf 3TOT0 HALO 3HAThb
MaKpOCKOIIHIECKHe KOHCTAHTBI cKopocTell (2)— (7). Ecau npeacrasurb 006-
WU Ko3(puuMeHT pasfeneHuds JUIsT  PeakUHdH CHHTE3a 030Ha Kak
a=u1-az-4q, (16),

TO w2 pUC. | MOXKHO rpacduyecku HafiTu 1gqg u, 3HAs, as, onpereuTs (1—x).
PacueTnl NMOKasbIBAIOT, UTO B HHTEpBaJe temnepatyp ot 254°K, no 365°K

(1 — x) usmenserca or 0,13 1o 0,07. dTo BHOMHE AOMYCTHMO, €CJAH YYeCTb,
4TO C TIOBBbIIIEHHMEM TeMIlepaTyphl CTalHOHAapHAas KOHLEHTPAUHs 030HA pes-
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KO Majfaer, NOCKOJBKY CyMMapHas KOHCTAHTa pasdOxKeHHs 030Ha cUMOaTHa
C TeMmepaTrypoil, a KOHCTaHTa o0pas3soBaHHA OT TeMIepaTypbl He 3aBH-
cur [6]. Takum oGpasoM, ¢ yBeJaHUeHHeM TeMIEepaTyphbi, HECMOTPSA Ha yMeHb-
HIeHHe KHHETHUYECKOTO M30TONHOro 3(h¢ekTa as, obluee pasjieneHue ¢ OyleT
Bo3pacrarh Gaarogaps OoJee OLICTPOMY YMEHBLIEHHIO BEJIHYHHBI (1—x).
Paspenenve H30TONOB KHC/AOPOAA IIPH YHCTO TEPMHUECKOM DAa3/I0kKEHHH
030Ha ObLI0 HccaefoBaHo B pabore [10], B RKOTOpOH MOKa3aHO, YTO H3MeEHe-
qHe Konuenrpaunu 8 B Hepa3/OKeHHOM ocTaTKe o030Ha IMOYHHSIETCS
ypaBuenHio Pejses, ananoruuiomy dopmyde (14).
CaenoBaTtenbyo, monBens
fgo( {ITOrH BHIUIECKA3aHHOMY, pa3-

: 1neJ neJgopona
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o 299 Egot axe -Cg e OPH CUHTE3e O030Hd MOXKHO

— MPEJACTABHThL CAEIVIOUHM 06-
pasom: B pe3y/bTaTe MNepPBLIX
IBYX aKTOB (2); (3) nmpoucxo-
THT Kak 6bl AByKpaTHoe 06e-
HeHHe BO30VK/ICHHBIX Mo.e-

Kya1 osona O 1o H30TONY

O!8— Bo-nepshIx, 3a cuet npo-

mecca ITHuccoluanmuu O_, a BO-

BTOPHIX, 34 CUET B3aUMOZE!l-

Puc. 1. 3asucumocts kosddunnenta pasgese- ~TBHST aTOMOB € MOJEKY/JaMH

iU M30TONOB KHCJAOPOAA MPH 3JIEKTPOCHHTE- KHCJI0pOaa; De3yJbTHPYIolee

3e 030Ha OT TeMMePaTyphl. oborauieHue o030Ha 1o Q18

BO3HUKAeT NPH pas/oKEHUH

Os B peaknusix (4), (6) u (7). Hanuas mozeab o6bsicHser ONBITHYIO 3a-
BHCHMOCTb 0611iero Koatduiyenta pasaenesns or TeMOEPATYPHL.
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BoiBoibl

Ha ocHoBanuu oGuwenpusnanuoir cxenp 00PU30BAHKS 030HA B IJIEKTpH-
ICCKOM paspsje NpoBefeH TEOPETHYeCKHH aHAMH3 PA3ieqeHUT H30TOMOD
KHC10poja npu 030HUpoBaHHHM. [loKasaHo, uTo KOHTPOJIHPVIOLICH cTanyeil
B IIpouecce pasneseHHst H30TONOB SABJSETCA PA3JIOKEHHE O30HA. PesyabraTs:
PaGoTLl HAXOJATCH B YAOBJETBOPHTEALHOM COMVIACHY C OfbITHBIMU AHHBIMH,
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