HU3BECTHS

TOMCKOI'O OPAEHA TPYJIOBOI'O KPACHOI'O 3BHAMEHH ITOJIMTEXHHUUYECKOI O
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KUHETUKA TONOXUMHYECKOIO B3AUMOJIAENUCTBHA
HEKOTOPEIX BPOMHAOB METAJIJIOB C XJIOPUCTbIM
BOoAOPOAOM

E. T. JJABBIKMHA

B kauectBe oCGbextd HCCAEAOBAHHA OBbLIH B3HThl  PEAKIHH  OOMeH:
MEXKJIV OPOMMJAAMH DA METAJIOB H XJOPHCTHIM BOJLOPOAOM

MeBr - HCl — MeCl 4~ HBr.

Peakuuu Mexjly TBepPAbIMHM FajdOreHHAAMH H OKHCAAMHM  METAIA0B, (
O/IHOfl CTODOHBI, ¥ TraJOTe€HaMH M TaJOT€HOBOAOpPOAaMH, C ApVrofi c¢ro-
pOHLI, ,B OTCYTCTBUH BOAH“ BIEpBHE H3YUaJIuCh [loTBaHIMHBEIM [1f.
B pesyabrate CBOMX HCC/AEAOBAHHH OH NPHUIET K BBLIBOAY, UYTO XHMHUE-
CKasi aKTHBHOCTL TBEPJLIX BEINECTB HAXOAHTCA B ONPEAETCHHOI KOJH-
UECTBEHHOH 3aBUCUMOCTH OT B@AWYHHHK 4TOMHOTO Beca MeTanaqaa. [loTht-
JHLIMH OTMEYaeT, UTO HHTEPECHO MOATBEPAHTL NOJAVUEHHYIO 2a8KOHOMED-
HOCTh, M3yuyas CKOPOCTU NOJAOOHBIX Peaxluii.

B saureparype HMEIOTCSI YK43aHUA HA CBA3b Memay (u3HueckuMi,
a Takxe PU3UKO-XHUMHUECKHUMH CBOWCTBAMHU TBEPIBIX BEIIECTB C HX XH-
MHYECKOH aKkTHBHOCTbIO [2, 3, 4, 5]. Ho rem ne meHee B XUMHH TBEp-
ABIX BEUIeCTB He cyuecrsyer oOmeil TteopuH, OOBACHAIIEN  CBA3L
PEAKLIHOHHO! CIOCOOHOCTH TBEPABIX BEIIECTB, BhABJAAEMCH OOLIUHO 1IpH
H3YUEeHUH KMHeTHUECKHX 3aKoHOMepHocTel, ¢ paioM (PHSHKO-XUMHUYECKHX
CBOHCTB TBEPALIX BEIIECTB.

Taxum o6pasoM, Hakonsenue GaxToB B 10H 00JaCTH U 0ObLACHCHHE
HX TPEeJCTaBJAsIOT CYHIeCTBEHHBIH HHTEpeC H1d Da3pabOoTKH TEOpPHH XH-
MHH TBEPABIX BEIECTB.

Hamu Oblia mocTaB/ieHa Ue b BHSBHTh 38KOHOMEPHOCThH CBA3H MEk-
Ay PeaKLHOHHOH CNOCODHOCTBbIO TBEPABIX BEHIECTB-—GPOMHAOB OZHOBA-
JIOHTHBIX H HEeKOTOPBIX JABYXBAaJEHTHHIX METANJIOB € BEJIHUYHHOH HOHHOIO
paguyca MeTaJllja, IHEepPruefl KPHCTANJIHYECKOH pEUIeTKH, MOJIeKYJsiPHBIM
00bEeMOM, KPHCTAMIHUeCKOd CTPYKTYypoll ODOMILIA, A TAKKE BHIABUTL PAL
KHHETHUYECKHX OCOOEHHOCTEeH TOMOXHMHUECKHX peakuui obmena.

Jaa uccaenopanusi ObIM B3ATH ODOMMWABI HATPHS, K&Tud, DYOHAHA,
ie3ust, Meau, cepebpa, taanusa, Gapus i CBHHUA.

CoJaH INeJA0UHLIX MEeTALIOB M  Tadaus. TOTOBLIE IIPEHNApPaThl MAPKH
LXU“, Opomuan memzm, cepedpa, Capusg W CBHHIA TOTOBILIHCL 11O Fipe-
mapaTHBHLIM PYVKOBOJCTBAM [6, T1.

JxkcnepUMeHTaJbHble JaHHbie

CKOpOCTL  pedKIiui  H3Mepsaa1ach 10 H3MEHCHHIO BECd pearhpyio-
el Coall B TOKE CYXOTQ XJOPHCTOTO BOJCPOAaA. [IpUMCis ith METOAHKE
CHHPa/ILHBIN KBADHERLIX BECOB.

160



Onprtol nposoanaucs B paay NaBr--KBr—RbBr—CsBr

upu ¢ = 250°, 300, 350°C, B paay CuBr—AgBr—TIBr
npu £ ==210°, 250, 280, 300, 320, 340°C, B psiiy BaBr,—PbBr,

apn £ =200, 210°, 250, 300°C.

[To pesysbTataM 3KCNEDHMEHTOB BBHIYUC/IEHBl KOHCTAHTHI, XapaKTepu-
3ylomne CKOPOCTb PEeaklHM H BHEPrHd aKTUBALUMM  peaxuui {puc 1).
s BBLIUMCJEHHST KOHCTAHT CKOPOCTH IIpH-
mensioch ypasuenue Koamoroposa—Epode- b4
esa [8,9];

o = | — e TR, (1)

rjpe o-— J0Js [popearHpoBaBlIero BeIecT-
Ba K MOMEHTY BpeMeHH f, 7z 1 K IOCTOSHHBIE, L
onpegeasiembie rpaduueckn. [laHHele OpHBe-
AeHsl B Taba. 1.

HesaBucumo OT NPOLECCOB, OCIOXKHSIIO-
IHX XUMHYeCKYI0 Ppeaklulo s BELecTB
B TBepAOM coctosnuu (auddysuu, ancopod-
1M, KPUCTAJNIHM3AlHH), CKOPOCTh TONOXHMH-
YEeCKHX peakluil moaYHHsAeTCA OOIeH 3aKo-
HOMEPHOCTH, 4 MMEHHO, KpuBasg 3aBUCHMOCTH
CKOPOCTH PEAKIHH OT BPEMEHH XaPaKTepH3Y-
eTCS HAJAM4YMEeM MaKCUMyMa, IpHYeM ¢ Io-
BHIICHHEM TEMIEepPaTyps MAKCHMyM mepe- ‘
MEILAeTCsl MO0 OCH BPeMEHH K Hayaly Koop- A R

T

odHaT, a npu OoJsee BHICOKUX TeMIepartypax ‘ 7!
peaKiuus HAYMHAETCS ¢ MAKCAMAJLHON CKOPO- 3 | L
CTH (pHC 2—-8). TR o 250’2710.?_/‘/07

Ha ocHOBaHMH KHHETHYECKOTO HCCIE]0- r
BAHHUSI HAMM YCTAHOBJAEH [apaasiesu3M Mex- Puc. 1. 3aBHCHMOCTD
Iy PpeaxIHOHHOH CIOCOGHOCTBIO TBEPIABIX oK o 1
GPOMMIOB META/IJOB, PaZHYyCOM KaTHOHA, R 0T
M3MEHCHHEeM 3HEPruH KPHCTANNNUECKOH pe- (1 RbBr+HCL M- CsBrv HCL;
[METKH H W3MEeHeHHeM MOJEKYJSPHOTO 00b- - )I—AgBr+HCE IV—CuBr+HCL:
ema npu nepexoae MeBr—MeCl (raba. 2). V—Tibr-+HCIL

YeM MEHLIIE H3MEHSIETCS HEPTHS KPHCTAJJIHYECKOH PpEeIIeTKH IpH
nepexone MeBr—MeCl 1 uyem MeHbIIE OTHOCHTE/IbHOE H3MEHEHHEe MO-
JeKyJsiDHOrO Oo0bEMa, TeM Bbllle pedKUHOHHas CHOCOOHOCTH TBEPABIX
OPOMHIOB, TeM ObICTpee WIeT peaxuus.

MHKPOCKONIHYECKAs KAPTHHA KPHCTAIIMIECKOTO HPEBPAeHH KPUCTa -
/OB MCXOJHBIX GPOMHMAOB U NPOLYKTOB peaxiiH XJOPHAOB COOTBETCTBYIO-
LMX MeTala0B nokasesaer, urto B npouecce MeBr+HCl—MeCl+HBr
A48 GPOMHULOB LIEJOUHBIX METaal0B U GPOMHIOB cepebpa, TalINd, MeaH
HMeeTCsl CYIIeCTBEHHOE pa3/nuiue.

"Ecau BHenrnufi Buj, ¢opMa XPHCTAJAJAOB, HX NPO3PauHOCTD AJA COJiel
MeTaa10B ¢ 18 37eKTPOHHBIMH OCONOUKAMH HOYTH HE MEHSIHCE (puc. 9
u 10), T0 AJg coJell IeJOuHBX MeTaaa0B Hab/I0/al0Cch CONbLIOE H3ME-
HeHue: KPHCTaaabl ODOMHAOB PYOHAHMS H LE3Hs A0 PEAKIUM HMEIH BMJL
o6pasopanlifi ¢ NPAMOYTOJbHEIMH TPaHfiMY, COBEPIIEHHO NPOSpAUHLIe, NOC-
Jie peaxuyH NPOJAYKT NPEACTAB/IsSeT Cpocuecs APy3bl MEJKHX KPHCTALIOR,

1§, MHapectsn TIIH, Tom 112 161



‘Taﬁnuua 1

JlaHubie KHHETHYECKOro aHadu3a mno ypasuenuto Koamoroposa — Epodeesa

Temneparypa, " b i DHeprua ax1iBa-
°C UHH, KaA/Mm0Ab
950 1.8 0,000163
RbBr-L HCl 300 1,57 0,00065 19500 + 500
350) 1.32 0,00311
- ’ -
|
t 250 1,49 0,000492
CsBr-HCI | 300 1,28 0,00190 16000+ 1000
E 350 1,12 0,00607
R R
l
! 200 0,96 0, 0540
2 3
PbBr,-+2HCI 210 0.3 0. 0620 5500+ 160
230 0,86 0,0980
] 300 0,83 0,1520
200 0,75 0,056
20 0,75 : 0,0767 )
BaBr,-+-2HClI 250 0.75 0.1560 7500200
300 | 0,74 0,2770
210 1,18 (),()0651
250 1,04 0,0183 ¢ 15000500
Cubro HCI 980 0,90 0,0460 |
300 0,88 0,0635 ]
! 320 0.87 0.0876 11900200
340 0.84 0, 1320 [
210 1,02 0,0043
AgBr+HCI 250 0,90 0,0142 160004300
280) 0,80 0,0356
210 1,14 0,0067 I
250 1.0 0,0163 J 112004-300
TIBr+HC] 280 0,93 0,0290
300 0,92 0,0420 ]
390 0,91 0,0575 ( 160004200
340 0,91 0,0760 |

IIBET CPOCTKOB MOJ0YHO-0esblil, Ha IPAHHIAX CPOCTKOB BUAHLI MeJKue, 1pa-
BUJABHO 00pa30OBaHHbIE KYOHKH COOTBETCTBYMOIUX XJA0pUAOB {puc. 11 u 12).

B cayuae peakiuuil Le/0YHO-TaJOK/HBIX COAEH MOXKHO N1PEANOI0KHUTD,
4yTO0 00pasoBaBlIHecss AHWOHHBIE BAKAHCHM HA HOBEPXHOCTH KpHCTaJAMIa
MHTPHPYIOT 10 NOBEPXHOCTH M 3aNOJHAIOTCHd HOHAMH XJ0pa, HO He B Tex
MeCTax, I'Ie OHHU MepBOHAYAJbHO BO3HHK/M, HHAUe MepBOHAYaMbHAS CTPYK-
Typa pewmeTkdH coxpauuaach Obl. [Ipuunmnofi murpaunum gedexkToB MOKeT
OBITH HEe MPOCTO TEIIOBOE JBHXKEHHE, a XHMHUEeCKufli MeXaHu3M peaxllHH.
B nanHOM cayuyae Ha [OBepXHOCTH paszaena ¢as Moryt o0pasoBaThCs
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Prc. 2. M3MeHeHHe CKODOCTH PEaKIHH
RbBr+4-HCl=RbCI4-HBr Bo Bpemeun.
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Puc. 3. MaMencune CKOPOCTU pPEaxiiid
CsBr-+HCI=CsCI-+-HBr B0 ppeveni.
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Pirc. 4. Mamenentie CKOPOCTH Peaxiil
AgBr+-HCI=AgCI4+-HBr ro npeveuan.
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JIPOMEXKYTOYHbIE HEIPOYHbie COeANHEHHS—NOJHIaJ0TeHIbI (uto xapax-
TEPHO HMEHHO JJs1 Ue3ust M pyOuaud), pasmephl pemeTkH KOTOPHIX, BeC-
POATHO, OTAMHYAIOTCA OT Pa3MepoB pelleTKH TajJOoreHulOB H, TAKHM o6pa-
30M, INE€PexXoj, B KOHEYHBIAl IPOAYKT peakIMH——XJOPHA AOCJKEH ﬁy.ﬂ.%T
CONPOBOK/AATHCH MU3MCHCHHEM DPAa3MEpOB pelleTKU W NepPeKPHUCTAIIN3ANHeH,
4TO MBI M HabJamogaem.
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Puc. 5. MaMeHeHnne cxopocru peakHu
CuBr4-HCl=CuCl+HBr, B0 Bpemeny.
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Puc. 6. M3ameHenve CKOPOCTH peaknuu
TIBr4-HCi=TICi--HBr Bo BpeMenu.

O6pasoBanye MOJUraJOreHH0B Lesud B TOAOGHOTO THIA pEaKIHSIX
IKcnepuMenTa puo noarsepxaeno [10]. OTcyrcTBHE peakuud Mexay Gpo-
MUJAaMH HaTpusl ¥ Kaaud (OpoMuJ KaJusl BCTYNAeT B PEAKUHK JHIIbL IpH
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£=350° B oOueHb KE3HAUMTEJBHOH CTENEHH) H XJOPHCTLIM BOLOPOLOM,
gO3MOMHO, 00bAcCHAETCd MaJofl CKIOHHOCTBIO GPOMHJIOB HATPHA M Kajus:
i« O0OpasoBaHHUIO NOAUTAJTOrE€HHIOB.

2 /MUK

&

-4
2410

30 40 Yeei77%
I —210°C
Puc. 7. ViaMeHenHe CKOPOCTH PeaKUHH 1 —250°C

PbBr2+2 HC]"—TPbC12+2HB2 BO BpEMCHH 1 —300°C

la j
MU
I ..210°C
Puc. 8. MameHenue CKOPOCTH peaknuu 1 —9250°C

BaBry,+2 HCI=BaCl,}-2 HBt BO npemenu |1 -300°C.

Yro kacaeTcst IajJOIeHHJIOB QAHOBAJEHTHBIX MeTa. o ¢ 18 smexTpon-
HHIMH KATHOHAMHM, TO COXpaHeHWe BH/1d M (POLMBI KPHCTAMICB MOC/E pedk-
Il TCBOPHT, BEPOATHO, 00 HOHHOM MEXaHH3ME 3THX [eaKnuir '

HaMmu oTMeuajach NOBLIIIEHHAS peaKluoHHAasg CNOCOCHOCTL GpoMuia
MeJM, UTO MHL OODBSCHEEM OTJIHYHOH KPHCTALIUUECKOH CTPYKTY POl OT
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Puc. 9. Kpucraaae 6po- Puc. 10. Kpucraaasl xJio-

MHJA Tallus 0 PEeaxuHH puna Taanus, o6pasOBaBIUH-
X120. eci B peayabTaTe peaKuUHHu
X120.

Puc. 11. Kpucranan Gpo- Pue. 12, Kpucraaaude-
MHIA He3Hst [0 Peakluy CKHUC  00pA30BAHAS  XJI0PHUAA
¢ < -
X120. Hestsi locne peakuin X120,

Puc, 13, Terpasnpuuecuie
Kpacranint GpoMHAa MENM C BHIUI-
HaAbHLIMHE TpataMu. CTPEaxoil yxi-
2ap oGpwB  cmupadeil pocra 1300



APDYTHX OPOMILIOB, a (Meuno, OPOMUIT Mean KPHCTALIH3YETCS [0 THIY
IIMHKOBOH OOMaHKHW. /% 9TOTO THNA KPUCTAJAIOB XapaKTePHBl AeerTh--
BHHTOBLIE JIMCIOKALHH, B PE3yJabTaTe KOTOPHIX 00pasyloTCs CHHPaIH POCT4.

Muxkpockonuueckoe #abawojeHHe KPACTAJJI0B OpPOMHAA MeJH IIOA-
TBEPXKJAeT Haauuyue cuHpadgeir pocra. Ha puc. 13 BriHLI BHIHHAJIbHBbIE
IPAHH TETPAdAPUUECKUX KPHCTAMIOB GPOMHAA MeAH H OOPHIB CIHPATBLHO
MAYWIHX CTyneneii pocta. M3gectuo, uTO POCT KPHCTaAla B PE3YJabTATE
JABIXKE@HHA BHHTOBBIX JMCJAOKAIIl et 0es3 sHeprud axrtuBaumu [11, 12],
9TO HE MOTJIO He CKa3arbCd Ha CKOPOCTH Deaxliii.

KunetHuecknit anaius IKCACPUMEHTAJbHBX AAaHHBIX

B obuweMm cayuae peakiHio, HPOTEKAIOMIYIO MEKAY TBEDAbIM Bellect-
BOM H 1'd30M, NOAP&3Je/s0T HA HSTh CTaHH:

1. Tpancnopruponka rasoofpasHOro pearupyiollero BeIecTRa K Mo-
BEPXHOCTH.

2. Ancopbuug rasa.

3. Peakuusi Ha IOBEDYHOCTH TBEPAOIO BeUleCTRa.

4, JlecopOuusa npoAVKTOB peakiiMH,

5. OrtBo4 1a3oobpa3uoro HpoAyKTa PeakldH CT NOBEPXHOCTH.

Haubosee Mexaensas u3 craauit OyJ1eT ONpeIesiTh CKOPOCTh BCETO
npouecca.

C Lesbl0 BLIACHCHHA JHMHUTHPYIOWEH CTaakH B C/lyuyae HALOMX peax-
uuid Hamu Obla nposeseH Oogaee OOCTOATRJbHLI KUHETHUYECKHH aHaqiH3
pe3yabTaToOB ONLITOB. HaMu CBIAKM DNPHMCHEHH:

X
1) mapaGoaunueckoe ypaBHeHHE K= Ve (1), BHepBHE peKOMeH-

poBanHoe TaMMauHHOM AJdd ONHCAHMA KHHETHKH JM(QY3HOHHBIX Npolec-
cos [13];
2) ‘ypaBueHue MOHOMOJEKYASAPHOR Tonoxumuueckoit xuuetnxu |[14]

3) yvpasuenne Komioroposa-—Epodeena [§]

ket
a=1-—e ; {3)

4) yparnenue Jlposnoa—PoTuHsna

NPUMEHEHHOE HMM 15 OIHCAHHS KHHETHKH TeTepPOTeHHBIX MNPOLEeCcCoB,
B KOTOPHIX uMeeTrca auddysuonnoe topuoxkenue [15, 16];

D) ypaBsuenue, npUMenfemMoe HAMM HAa OCHOBAHUM AaHHBIX A. [1. Byn-
THHa [4], yuuTbiBaloiilee BCJAHYHMHY HEDBOHAYAABEON NMOBEPXHOCTH,

K O %[1 —~ i/ “;x} ; (5)

=

6) ypasuenue uepexomuoro cocroauus [17, 18] aas cayuasi, korna
IS CKOPOCTH PedakUi#dH pOAb HCXOJUBIX BENICCTB HrPAIOT MOJACKYJH,
ﬂﬂCOpéHpOBaHHMe Hd HOBQPXHOCTH
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.7 —EIRT
Ca _k_]_. e (6)
h
B Tabsa. 3 gaHbl pe3yabTaThl IIPHMEHHMOCTH BCEX 3THX yPaBHEHHI.
AHasn3 pesy/ bTaTOB 3KCIECPHMCHTOB, ITOJAYUEHHBIH H3 NPUMEHHMOCTH BCEX
IpUBEACHHBIX KHHETHUECKUX ypPaBHCHUH, JaeT BO3MOXKHOCTL siCHEe Ipej-
CTaBUTh KHHETHUECKHe OCOOEHHOCTH Npolecca H B HCKOTOPOH CTeNEeHH
1 MEeXaHW3M H3YUEeHHLIX peakuui.
[Ipexne Bcero, NnpH TakoM BCECTODOHHEM KHHETHUECKOM dHa/au3e
MOXHO CYAHTB O POAM Au(pPy3uyd B CKOPOCTH TONOXUMHUECKON peakiuu.
Peakuuun OpOMMAOB LIEJIOYHBIX METaMJ0B C XJAODPHCTHIM BOJODPOJAOM
ONMCHBAKTCA INapaboauueckuM ypaBHeHueM. Ho caeayer OTMETHUTH, YTO
KOHCTAHTa, pAaCcCYdTaHHasdg [0 3TOMY YDaBHEHHIO, HE OCTAETCs IOCTOAHHOM
BO BPEMEHH, 4 IIOCTRNEHHO BO3PACTAeT, YTO FOBOPUT 00 OTKJAOHEHHH IIPO-
necca Ot napaboJMYeCKOH 3aKOHOMEDHOCTH, a CJCJOBaTeNbHO, OT 3aKO-
HOMEPHOCTH YHCTO AU(DDY3HOHHOHA KHHETHKH.
Ta6auwma 3

Pe3yabTaTrhl KMHETHYECKOTO AHAJM3a OHBITHBIX AAHHBIX — MOCTOSHHBbIE, NOJYYeHHbIe
n3 ypasdennst (1)—(6)

| { .
| vV (6) N
. k k | k [ g fet-
#C 13 (3) 13 (2) } n3 (1) (1) [ MONEKYA M
‘ | | | et con MOACKYA
b ] | f i CM? MUK
NaBr 250— Peax 171E
370 AKIHA He HAET
KBr | 350 Peakmis ouenn Meanenno uaet Ttoabko npu 350° (2% 3a 8 uwac.)
RbB1 250 1,6-10—1 — FE) — 71 5,9-100 8,5-101
1350 | 3,1.10-3 — 5,1.10-2 71 s
CsBr | 290 4,9.10—4 -- - 0,69 5,31-107 8,7-1015
350 6,1.10-3 — 6,1-10--2 —
CuBr 250 1,8.10-2 1,4-10~2 L - 5,81-10n 4,0-10%%
280 4.6.10-2 2,1-10—2 1,1-10-1 —
AgBr 250 1,7-10-2 5,8-10-3 — —_ 2,4.102 1,4.10%
280 4,0.10--2 8,8-10—3 6,5-10-2 —
TIBr 250 1,6.-10—2 1,0-10—2 — — 1,95-102 1,9-10u
280 2,9-10-2 1.4.-10-2 1,3-10—2 —
BaBr, 250 1,5-10—2 — 1,6-10-1 0,43 — 4,45-10%%
i 300 2,8.20-2 — 2,7-10—1 0,44
PbBrs 250 9,8.10-2 — 1,45-10—1] 0,42 - 4,09.10%
300 1,5-10-1 — 1,8-10-1 0,45

*y N—uncao Asoranpo,

M—nonexynapumii Bec.

*#) TIpouepx o3HaYaeT HENPHMEHHMOCTb YDABHEHHS.

[TapaGonuueckass 3aBHCHMOCTB CKODOCTH peakluH BO BpeMEHH elle

HE ABJAETCA [0KA3aTeabCTBOM 00s13ate/bHO AHPOY3HOHHOro 1poliecca.
Ilposenennsie  nemaBno  COLKOBHIM € COTPYAHHKAMHM  HCCJIEAOBAHHS
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peaKTHBHOR 1y snu C IPHMEHERHEM PAAHOAKTHBHbIX H30TONOE NOATBe PILi-
jn 310 [19]. MMy sKkcnepuMeHTa bHO 10Ka3a10, UTO, HECMOTPA HA NPOXOH -
JeHHe Tpouecca B KHHETHYeCKOH 00.1aCTH, CKOPOCTh MEPEeMEeIlEeHHs Tpa-
UL paszesa (a3 noaduHsieTcd napabo/HueckKOMY 3aKOHY, TOTHA K4k
AMEDY3HOHHBI OTBOJA aTOMOB OT PaHuILl pasgeda ¢as uAeT 3HAYHTE/IbHO
OHICTpee.

Pacuer KOHCTAHT MO yPABHEHHIO MOHOMOJIEKYADHOH KHHETHKH JIs
3THX peakuuH NOKAa3HB4eT, YTO KOHCTAHTBl yMEHLIUGITCS BO BpeMeHH,
UTO NOATBEp:AdeT HaaHnyue Au(@y3HOHHOTO TOpMOKeHusi. Bmecte ¢ Tewm
BeJquunHa  JUGQPYy3HOHHOrO TOPMOXKEHHSA 2, paccuHTanHag IO ypaBHe-
HUIO (4), sBaseTcss WM HocroaHHofl (B = 0.71), B cayuae B3auMopeiicTBHA
6pomuaa pyoOWIns, HJAH YMEHLINAETCS C TeMmnepaTypoil nag GpoMupa ue-
sua: npu £=250° B=0,69, npu t=300° 3=0,56.

Ilpu cousmepumocTH Cckopocrell peaxuumn o augdysnu 3nauenue B
¢ TemMueparypofl A0JxEO Bo3pacTaTh [20].

Bospacranne Beanuuuel 3 OOBACHAETCS TeM, UYTO TrMIepaTypHas 3a-
BHCHMOCTL CKOPOCTH JH((py3UH BRIpaxKeHa MeHeEe pEe3KO, uYeM CKOPOCTH
peaxuuu. Ilockoanky BeaHunHa [ yMeHbIIaeTcss € TeMiepaTypol, T. e.
aud ¢y 3HOHHEOE TOPMOXKEHHE YMEeHBbIIAeTCs, TO MOWXKHO ILeANoaarath, 4TO
ppd@y3na B cJ0e NTOAYKTA pPeaklMM B [aCCUMTAEHOM HHi€pBaJje BpeMeHH
JAUMHTHDYICINETrO 3HaueHuss He HMeeT., Ckopel AuddysnoHHOE TOPMOKE-
HHE BOSMOXKHO OOBACHHTH NOBEPXHOCTHON auddysueit, koTopoe 1o mepe
UOBBIIIEHUST TEMIEPATYPbl, C VBEJIHUYEHHEM NOJBHMHOCTH TOBEPXHOCTHBIX
YaCTHIL YMEHNbIAaeTCs.

[lpn B3aumMomeiCTBUM OPOMHJIOB ABYXBAJEHTHLIX METANIOB C XJAO-
PHCTHIM  BOAOPOAOM HAOJMIOAAIOTCA Te K€ 3aKOHOMEPHOCTH, UYTO U AJIs
UIeJOYHO-TaAOHAHEIX Ccodaeil, YpaBrenue (l) ouennr Xxopoulo onuceBaer
peaxuio B3aumosedcTBus OpoMmuaa Gapus NPH GoJee HU3KHX TeMmmiepa-
Typax (200—210%) u ¢ oueHn rpydum npubanxenuenm npu =300, Be-
aunuyna B no ypasHeHuo (4) aas Gpomuaa 6apust ¢ NOBLILICHHEM TeMie-
paTtypel He HaMeHAerca: fuge = 0,45, fooee = 0,44, Jlas Gpomuza cBuHUA
Koa(GduiuesT AndGQPYySHOHHOTO TOPMONEHHST C TeMIepaTypoil BoapacraeT:
Bore = 0,34, Baoee = 0,45. D10 TOBOPUT B JI@HHOM CJyua€ O CON3MEPHMBIX
CKOpoCTsX Jud.¢ysun u peakuun [20].

OTHCCnTEeABHO peakiiifl B3aumojelicTBUs OpoMIIOBR 18 3JCKTPOHHBIX
MEeTAAA0B, 4 HMEeHHO, OPOMMJAGB MejhH, cepelbpa, Tanaud MOXKIO CLeaath
JaKAIOYEHHe, Y9TO CKOPOCTb HX MOMUHHSIETCH 3AKOHY MOHOMOJEKYJSIPIO
TOHOKHHETHKH.

Flpun BblICOKMX TEMIEpPATypax pPeEaKnBH TAKMKE OMHCBLIBAIOTCA YpaBue-
upem (1),

[lopunnenne npoueccoB IpH BLCOKOH Temmepatype ypapuenuio (1)
TOBOPHT O BO3MOMKHOCTH JHMHTHPYIOILEro BAMAHIS AHG(Y3HONHOA cTaanu:
iipi HU3KOH TeMLEe[aType CKOPCCTh peaKlHM MeHblle CKopocTtu anddy-
3UH, HO C TOBLIIIEHMEM TEMIEDATYPBHl CKOPDOCTh peaklUMIl H CKODPOCTH
AHGOV3NY, OYEBHAHO, CTAHOBHTCS COM3MEDHMBIMH, TaK KaK H3MEHEl:e
CKOPOCTH  AM@EY3HH © TeMIeparypoll HaeT Mejaaelnee, YeM H3MCHElHe
CKOPGCTH peaKkIliu.

Jisist pcex Ce3 UCKJAIOUEHHA CHCTeM CKa3a/J40Ch HPHMEIHMBIM 000G-
wennoe ypavuenne Koamoropora— Epodeesa (3). Zvto ypabHenwe gaer
BO3MOMHOCTS JA€/1aTh CONCCTABACHHS KHHETHUECKHX JAHHBIX JIJIS CHCTEM,
MMEIOUIHX HEeCKOJABKO OTANYEbI{l XapakTep, H, KpOMe TOTO, GPHUMEHHMOCTH
ero B dojee WHPOKOM uureprane peakuuu (1o 70—80 % npenpalnedns)
ABAACTCA OOALULIM TTLEHMYILECTRBOM.

Kpose iepeyHCa@nnLiX YDaBEEHMH, HAMH OBLIO HCHONB3CEAHO YPaR-
HEHHE, VUUTRIGAIOIee BJAHAHHEC BeAHYMHLI HAY4agbHON TOBEPXHOCTH pe&-
FUDYIOWETo BeIeCTRa Ha CKOPOCTh [eAKLUIIN.
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Kax noxasano A, Tl Bynrunniv [3], nauaabnas nosepxuocts TBLPLO-
ro BeIIeCTBA, BCTYNA[OINETO B PEAKIHIO, ABJIAETCH OJIHUM H3 (aKTOPOB,
BAMSIONHX HA BEAHYMHY KOHCTAHTbHI CKOPOCTH PEaKHH.

Ha caMom gene, ecau

dx
e = KS 7
7 y (7)
rjpe 2/
- a.__ i3
5= S, ( A (8)
a g
TO
dx a—x\
—_—— KS .- . 9
dt ° ( a ) ©

Bripaxas Hauaabuylo NOBEPXHOCTb 4epe3 CyMMY MOBEPXHOCTel KpHC-
TAJ1J0B, UMEIOLIKX ONpejle/eHHBIC pa3Mepsl, Mbl HOJYUHM:

s, — %9 (10)

a;z/a dzfa ’

rie a—HaBecka COaH A0 peaklud,
Q,—BeC OJHOr0 KpHCTaaAla,
d—ynenpubiit Bec Gpomiaa,

[Tocae unrerpuposanns ypassenus (9) u NOACTAHOBKH S, HOJYUYUM

K a1 1—3/“*x : (11)
2 t a

BBIDAX<EHHE KOHCTAHTbl CKOPOCTH DeaxilMH, OTHeCeHHOe K 1 cu? moBepx-
HoctH. Pasmeprocts K’ Bepakaercs B 2-c#™% B enuHHNy BpeMeHH™l.
Pacuer K’ nokaspiBaeT BAHSHHE TAKOTO (HHI3HKO-XHMHYECKOTO daxropa,
KaK yAeJAbHOTO BeCa HA PEAKUHOHHYX CIOCOOHOCTb PEATHPYIOMIUX BELIECTB
M, C/]eJ0BaTe/NbHO, CBA3AHHBIX C HUM 3HAYEHUR MOJEKYJAPHOro ob6bema
M MOJEKY/JAPHOTO Beca BellecTBa.

Kpome Toro, no nonyuenuniM snavenusamM K’ OueHb JeTKO COCUHTATEH
CKOPOCTb peaKUHH, BHPAKEHHYIO B MONEKYJdX pearHpyIoilero BelllecTBa
¢ 1 cM® NOBEPXHOCTH B €/IHHHUY BPEMEHH.

C TOuKH 3pEHMH CKOPOCTH XeMHUCOPOUHH HHTEPECHO GBHJIO BOCIOAB-
30BaTbCA yPaBHEHHEM, IIpej/aaraeMsiM Teopueli NepexoLHOro COCTOSHHS,
AN peakUHil HYJEBOTO MOPAAKA JJAA CAyyasi, KOrjaa poJb HCXOLHBIX MO-
AE€KYJ MrPAOT TOJMBKO aACopOuPOBaHHBIE MOJAEKyJasl. [ 3TOro ciyudas
Diipunr [18] npeanaraer dopmyay:

—E/RT
o AT E
h

Tae  C,—UHMCAO MECT sl aKTHBHPOBAHHOTO KOMILIEKca Ha 1 c#® Mo-
BEPXHOCTH, paBHOoe 10'%;
kT

T—(bamop 4acTOTH, UMM 3dPpexTuBuas CKOPOCTH MEPEXOAA AKTH-
BHDOBAHHOTO KOMIIEKCZ 4epe3s HepreTHYecKHii Gapnep, pas-
Hasg 10';
_ E—3KCcnepuMeHTaTbHas 3HEPrUs aKTHBALMMK.
[Monyyennple HaMM jaHHBIE TNOKA3BIBAIOT, YTO a6COMIOTHAS CKOpPOCTbL Xe-
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MHCOPGIHH 3HAYHTEIbHO BBIILE, UE€M CKOPOCTh M3VUEIHBIX HAMH [eakIiuil
(taGa. 3), T. €. IpOUECC ancopiluuM He JOJKeH JHMHTHPOBATL B JAdHIIOM
cayvuae CkOPOCTH peaxiui.

BuiBoab

I. CKoOpocTb HM3y4aeMblX peakuMil B HUTEPBAJE MaKCHMAaALIBIX CKO-
pocTeil onpepensieTcss CKOPOCTBIO XHMMHYECKOTO IIPOLLeCCa M BO3pACTaeT
B papax: KBr-——RbBr—CsBr, AgBr—TIBr—CuBr, PbBr,—BaBr,, uro cBa-
3aHO C VBeJMYEHHEM HOHHOIO paauyca, ¢ YMEHbUIeHHEM H3MEHEHHs 3Hep-
FHM KPHCTAMIHMYECKOH pelIeTKH M MOJCKYJAAPHOTo 00LeMa.

2. Jluddy3noHuoe TOpMOKEHHE, HMEIOHIee MeCTO B Cay4uasX peakuuil
OpOMHIOB UIEJOUHBIX METAAIOB U OPOMHUJOB Hapusd WU CBUHIA, 3dBHCHT OT
HOBePXHOCTHOH AupQy3HH, C YBEJHUEHHEM TEMIIEPATYPhl CKOPOCTh HO-
BePXHOCTHOA AuPQy3HH YBCAHUYHBACTCS H TOPMOXKEHHC YMEHBILAETCS.

3. CkopocTe ancopOUMH HA HECKOJABKO HOPSAKOB BbIIIe CKOPOCTH
peaxKIHy M 1I03TOMY BJHSIHHS HAa TPOIECC OKAa3biBaTh HE JOJKHA.

4. Peaxkuuy cogaelt ¢ 8 5JCKTPCHHBIMHM KATHOHAMH H PEaKuyu coJell
¢ 18 3J€KTPOHHBLIMH KATUOHAMH CONPOBOXKAAIOTCA Pa3JIHUHLIM KPHCTAJJIH-
4eCKHM MEXAHH3MOM.

9. OrtkaoHerne oT ob0meli 3axkOHOMepHOCTH Opoumuza Mean o0BAC-
HAETCH KPHCTAJNIHUECKO CTPYVKTYpoill, oGaajsammell HaauuueM BHHTOBLIX
JMCAOKAIUA.

6. JlaHa KkosHuecTBeHHAsi 3aBHCHMOCTH CKOPOCTH peakld OpOMMAOR
METAJI0B € XJOPHCTHIM BOJOPOAOM OT BEJHUYMHBl HAU4JAbHOIl NMOBEPXHO-
CTH M BEJAHYHHBl YAEJABHOIO Beca GPOMMAA.
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