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2AA6

Il,lrc.reB[re c.floBa:

fereporeHHsre paJ\aKanrurrre craAr.ra urpai.rr Bar<rlyto po,l! B rrpoqeccax
ra3o(ba3Hofo oKric\eHlit a Boclrla.ueHeHur opfaHurlecKux coeAllHeHrati, B,\Iar.E K.iK
l]a lrt( Ar4HaMhsecKJ4e per(raM6r, TaK rr Ha cKopocrE rr BbtxoA npoA).KToB [1-a]. B
3aB!rcHMocru or rrp?rpoAEr rro3epxHocrrz, uHeprHoi rru, aKTr_lBHor1 IIo o.rHorEeH]rlo
K paclraAy [epoKcr.iAulrx coeArHeHr-rir ], paAr4Ka_\oB, B oAHorr cl)ruae peaKr{fi,
o(llc,\eHuf a,tEA,erIrAoB lIAer c 6o,Gl[rr]{ ELIxoAo\r EepoKc1JKric^oa, E Ap}foli _

Kar,nnr. Pa'ree IIpeAcrdB^eHh, o po,\rr r]oBr.oxHncrHsry p.r4,4Ka\]H6jn claAlrl h

pearuIu[ oKuc^eHrj, CH3CHO r'arrr^lr orpaxel{ze ]l pa6oTax [5,6], irocrtnrqensax
lloAe,\apoBarrraro JToro npoi{ecca. Cor acHo [6] KonqenrpaurrolrHEte r,ao^e6aHr4,
IIba oKl.c^eiirrr4 aqeTa^bAerlr],a o6yc,roa,tenr,r reaarto4ericreueu Ko^eddre,t5llo
Bo36yrKAeHHdro SopMaIBAerlaAa, 06pa3oBaBixeroc'l rta iroBepxriocaa trp,1 peKoNr-
SrHarlrau paAaKa^oB, c BeA),rlEr{ aKrrrBHbrrr qeHapolr peaKqrzu - paAriKd_\oM RCOjl.

OLHaKo [oAy]eHHEre 3a IIoc^eAEae roAbr \reroAorr 3lip u tr4K-cuer<rpocxo-
rrErr sKcrrepltMeHTa^6EBre pesy rrarbr [3,7,8], Kacaiorqaec, Eo3Nro)r(Hocrtl peaKqmri
[epoKcriAr]hrx paAuKa,\oB CFI3COJ c a_\:,AerritAorr Ha rloBepxFocrrr !l paA].r(&\oB
CH;O, c NO2, CHa, C3H6 r, C HrCHO ra [oBepxHoc.m KC1, nosao.taor ro-aoeor,ry
pa3BrzTE 3Tri lrpeAcTaB eIII{s I{a np[rrepe ,foAe^x, rrpeA or(eHHoi B HaaToEuleji
pa6oae, STri AaEHr,re [oc^yr(H 1. ocHoBalaeM Alq BK loqeHfis B cxe\ly c KrjcleHr],
aqeTELASAerHAa peaKrllrx paArrKa oB cH3co3 c a,\bAert4Aolf Ha rroBepxErlcrIr.
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Ha oc4oBaHqtl aHa,ua3a cxeM6r reprrI.lrecKoro oKuc.\evut\ aqeraMAeraAa [5j
a MeaaHa [9] paccrroTpeHa rroAe,\5, BK roqaloiqa, ocHoBrrBte cTaA Ii qerlHoro

[poqecca oKlrc^elrqt opraEllqecKoro coeAur]el{rtr, B pacgerax l1crll),\lsoBaErrl

3HaareHlirE EeKOTOp6TX KOHCTa!1T CKOpOCTT-I, [pUBeAeEHEre B {5,9]. 3Ha,rellr4s

r(oHcTalrT cKopocau tel'eporeEHElx pa4riKa -6lthtx cTaAllIi, xoTt L ljocrT EecKo/Lo
rrpousBoAEHErfi xapaKTep, oA.saKo HaxoAsTcfl B paMKax AorlycTuMErx 3HaqeHtiri.

7 R+Or- 3.61,

Lt. Ra, - fi' a (Q,
2. RO2+ RIl - ROOIL + R.

3, ROOH \ OH I R'l

3(r. R" + Il -' E'H + R
4. Oll + RII - Ri HzC)

5. R./O + Oz - CH|O t HOz

5a. RIO - CH2O I H

b- RA,+Cfi2O. ROO + HCA
7. IfO+RII - R.AH+R.
L C E2O + itl + rpoAyKr
9. -&Oz -1 ra6e,tr
9a. HCO -- HO2 - tt be^L,

10. _R i poA)ro

r4e ,l - rrceepxxocrr, M
RI! =CIltClIO.

,t.,c'ttqa,rt = CL\CO, R' : Cfu, R' : CI!{at,

I,Icro.rlraKoxr 4lopMa,1rA,erfiAa sB^rlorcn pea(qr-ra MeroKcra lHoro paAuKa_\a.

B upunqune AorrycKarorc, ,x peaKrlaE ra r{a rroBepx!{ocrr.i. Hanxsae o6parHoi
cBs3'I obyc^oBleEo peaXqUeri repoKclrAHLrx p.tAr{Ka/1oB c lIpoMer(}TOrlHr,r}I
npoA)_l(ToM - rf oprra-,rr,4ern4or.t Ha rroBepraHocrr{, Ha Ea.ranrHofi craAuli! peaKrlaa
oKlac^eHrrr CH3CHO o6pa3oBaH e Meiree aKTaBHEix paArr(a oB HOj: paccMaTpu-
Baelcr KaK cTaAri, o6pBrBa rlelreii. CTaAx, (8) o[Ec!,rBaeT (aHar\ pac]{oAoBaHr4s

rfopua,rs4erzAa. CTaArt (lil) rroA,pa3],1lreBaer coBotJ,rrsocrE reaeporeHHErx pe-
aKqlIfi paAriKa-\oB CH3CO, r:tpxBoA,Iu{rrx K o6pa3oBariaro DpoAyxroB Oco5oe
BHIjLraIrIre o6par{eiro Ha c1aAr4io feTeporeHHorl ryi6e^u paAu(a oB CH3CO:.
lJttepB],Ie B pacile?ax paccMa,I,puBaercs Blarrrre 3at.Io,)t-!ieula, rloBepxHocrl] Itd xoA
IIpoqecca ria HaqiL\]HBrx cTaAlrrx peaKrlrirr. cropoc,rr sToti cTaArrrr 3arrrcLrBaeTc,
c^eA).rou{rrM o6pa3on [ 1 1 ], xa pa(TepH6rr'r A,Lq rereporeHHErx pe.lKl]urti:

Wu: AiCILCA3)/(t r ttlCl\Casl|.

Ha ocHoBe MoAeAr-l cocraBlelrlt coorBe.l crBl4otqqe n rr+(bepe!rqaa^;H6re J,paBlle-
Err A\r H3!le!{eE!{, KoHqeH,rpardEri pealrupyoqfix EeudecrB. A}ran 3 rrpoBeAeH

Ha Haqa4,EHoli cTaArrrr peaKqIrr.t, LorAa pacxoAoBaHaeM CH3CHO !4 Or Mox(Eo
upeEe6perr6. flpuMeHraoc6 (Ba3EcTar-{rroHapEoe [pu6.^x)Kesne &\, aKT,lBgEtx

IIeHrpoB peaRqrru: pilAr(a,\oB CH3CO, CHSO, OH, CHTCO2 c ylreroM Toro, rrro

paA,lKa Er HCO 6arcrpo [epexoAsr B Ma oa(TrrBrrbre paAuKa"^Ir HO2, a cKopocrL
peaFqrrl4 (5) rp,l Blr3Krrx TeMrlepaTypax, nptr (oTopLlx o6LiqHo llpoTeKaeT npoqecc
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o(rrctreH[, i:rrleTa.lrAer]rAa, 6o^ElIIe cKopoc?u peaKrJrrir (5a). B pe3],.\6TaTe A:!'r
,3lreHelrrl, \oHueHTpitqxri paAriKa\oB CH3CO3 ,1 rrEf46uTopa - Sop\1a\EAeffi-]a
BLI EperlerIri rro^y{eHhr cr\eA}_Iotqrze lrpaBHe!]asl

dICILCOx)ldt: KLIC hCql kLlC HrOliC 4Co:)) - A[C|&Cot\) llt + dlcitxco3)).

dictII2O)I(lt: h\lc lrxcql - k.\C H2O)|C &COx) - KNICH2O|

r,1e: k1 . i;2. . . . - RorrcraHT6r cKopocrE cooTBeTcTB).ioulEx cTaAuri, 1i2 : kzlC Ht) n
Kt : L.tlOt , a KL : 2raK2 l,)1 - K2(.L +'2rn)l\i 1. 1(r/&r.), Ai: {2rr:/(1i 1i17t1p) 1
t 2rn)h6, n : hzlCil$Oth')l(K2lcfuCq) + kalcltl s(: qllc H,OI) u nr > 0. j,,r.r
ynporueH4s Aa r,Herilxero al]arursa 6oe4eu o6oraa.leuna: lCIl1,Ol): -I lalllro] :
f . Torpa ypaeueuu, 3arrrcErBarorc-E c,\eAyrorlrlt"r o6pa3oM]

dXldt == I{iX - ir'6f I tX1l1+ aI), 11)

d7.ldt: klx * k.JiY - i{N)'. i2)

CEcrerra Arr(b(}epeHqaa-^!r{Erx ,?aBHeHll!: (1). 12) paccMorpeIIa c rorrorrlEH)
i{arelrarr{qecKoro a[[apara, npeAcraB^eHHoro l-r pasBll.roro B pa6orn-\ [11,12].
Aeanrl: oco6srx loqeI< cl,rcri)irEl ABlx ypa-BrrerrlzJa rro(a3a1, rITo oHa AorlycKaer
BO3IrrOr{{HOCTr, CyrqecTBoBaHpir{ ycroisreoro u HevcToii.lr.iBof o soxycoe a :aerz-
c14lroe]Ia oa Be,^lzqIiHEI KoHCrraHT cKopocra aerepol-eHHElx craAlil)i r,1 3HaqeHltir
flapaxrerpoB. Ko-\e6are^6HEr:i per(ruM peaKuhr.r Bo3Nro)(eH B c,\J rae (loKyca rprl
3Harre!:r!ru orHorlleHll{ 7(/&16 sauerno 6o,,!arue e4uurqlr.

Ha p}lc. 1 [prrBeAeH6]t +a3oBhlri floprper chcre]rbr rr lr3MeHeHu, KoH-
qearpaquri paAuKa,\oR ,l abopMa-^.BAertJAa B 3aErrc[\rocru or Bpe]reHII (cl.
flpri lKa3aEHErx 3fraleHr.rrx fapalrerpoE lirreer Mecro yc.rorl.raEEril clroKyc ].r

pea^,Is].rorcrr 3an/xa!o II,le Ko^e6aHris.
(Da3oB6rr:i noprper crzcretGl, lipeAcraBleHH]nri ua prc, 2, cooirBerclB-ver

cyulecrBoBaHlrro Ha (ha3oBori [^ocKocTa rrpe,\erlaHllx r{Hic,\oB, 3aMrcl}'TE]:1( Ktl]]tsEtx,

Ha KoropBle HaMar,,tBaloac, Sa:oslre rpaexropltlt crzcrerr!!, ,r.e, titlelor ltecro
as ro(o,\e5aHarr. AaHIlaf cHryaqEe pealx3yerc, rrpri yBe,\xlreHrzz KoHaraHa6r id
t.e. )-BeMqeurrr-I cKopocra rereporeuaoii paAaria.{Luori c:raArzr, B3aE]rlAericrBr.rq
paAlrlia^oB CI{3CO3 c 4)opNraL\6Aerr.rAoM. 3ro sogrror<uo B c^ysae fioBepxHocr]],
urcl)'rHoi:i /. D r.nLLA) rreDoR.,LAH,tr coFlHHA-{14l h pdI/J(d,{oB.

Ha ptic. 3 fiprlBeAeuli pe3ynirarlr, flo^ya]erlitrre A,[, Bapraarrra, l.otAit 1/r -
{1.2. B 3To}r c^rrae rflreror vecro 3aryxa}oEitre (o^e6a}rur. KaK BraAEo, [p]a
yBeIxrIeHI4IiI CKOpOCTIZ paCIiE\a IIepOIICIIAHOfO COeAUHeiIAS fipOqecC HlrlrlElaeTcs

"qrr e-ei. ro I 6El, 1pr-e iaT).xaF]

l,lcc^eAoBa}rrze B,\laEHar Baprraqaft [apa!{erpoB Ha +a3oBltfi [oprper c!rc,
Tel1tl npoBoArz^oc! Ha BapriaHTer {peAcraE^er{aoM ila puc. 2. ycraHoE^erIo,
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ilro npz lie6oaliuoM ).Ee^]{qeHul [apatferpa A ats'loKo,\e6aHHE Bce erle LIMelor

MecTo, a [ptl ero y]Ierl6lrreH4]l Ha6IIOAarOrCg 3aTr"](a!Ir-re q yBe^HileHI.le rlacToT6l

acuu 
^54Lrh, 

IIpz 1+reusueazrz [aparlerpa .! rrp Meprlo lra rloprlAoK aBToKo_

,1e6a'rc,\El{Elii per+(r{M coxpaErercr, oAEaKo rlptl ero }rBe^rrse!{r4'r H.a6xFAdiorcfl

,1arlDiaH'le npouecca }I yBe^rleHfie qdc'roTbl o( l!n !\-aqHii

nL

r.rdl r.rt'{ t *told t,ttro

c.rd5

- 
r.rd'

Puc. 1. Oa3oBLrii [oprper cr4creMEr ti r]gMe1{eHIzJ{ KoEqe]trpaqfilt pa]rtKa-{oB 3H3CO3 n

CH2O B 3aBrzc*erocr'[ o'I BoeMeHlr. Ai =300 I, Klt:35c 1,,(r:18 x l0 la

cvrMo,rer I c \, klu = 1-26 x 10 i4 cnlvoler i .-', 11" = 1.2 c 1,,4:25 c__l ,

,.- 1,.: ' It) | cu'qocr. ,//.- uIi.

OaKTu.recKri ArrHaMIiqecKuir pex<uM peaKquII ol{a3EIBaercr 3tlglrcglrllrr\l

TaKiKe oT cKopocTri r!r6eir1 BeAyrqnx aKTlaBHbIx i{eETpoB rlpoqecca c(ac^eHrrt
auera,4,6AerrrAa - panIaI(a,..oE clH3co3.

O6o6qar AaHHEie, Moj(lro cAe^ar6 c^eA)'roulee 3a(arorreHrrie. 14Me, B

BaAy, IITO peaKl{uf Ol('tcr\erlzs al{eT&.EAerr4\a ,BIreTcq [puMepo]I qeIIHEII

paAhKaL\EHlix peaxrl*i c Br,rpoxAeHHBr\! pa3BerBleHr4eM qeneri, crr^bHo 3aEucE-

ul,Ix oT rlpupoABr ra cocTofltll, rroBepxEoeTri peaKqr,or{Horo cocyAa, ecTecTBeHHo

6Er,\o orKIzAarL 3aBlacltMocrli raKrKe AriHaMErIecKIrx pexfiMoE Ilpoqeccd c or_

peAe^eHEoir coBoK].[HocT6io reTeporeEtlrx paAuKa sHBix cTaAlI]i oT lrpupoAEl

TOBppXHOCTr,l,

OT}rerurr, rJro B pa6ore I12] MeroAorr 3flP npu ri3yreHEu ra3o+a3Eoro

oKric^eHa, iIpoIIiIoHoBoro a EAerrzAa B o5^ac'rti oTpaqaTe^r,Horo rerlllepar)/pHoro

16.1



Ko3cbouqaeHTa rraKcHlraniHoii cr(opocrrr pea(Ilriii 661\C) rroKa3aEo, tilo coo1Eo-
[leHIIe BK\aAOB reTepOreH!{OfO Il |OMOIeHHOaO n r.TiI paCXOAOBaEtJI a-\6AefrzAa

peSKo veirteTcg B 3aBucrzMocTr oT IIpEpoAbt lIotsepxHocTlt peal:qrroHHoIo
coc,-Aa. flpa o<uca*:uaz L{EAerJlAa B peaKTope, o6pa6oT6HHo:,r KCl, xo'rn
r.i KoI{qerrrpaqr, pi\Ala(aloB B o6terre BErirre flo cpaBHer{rrp i Enrerouicri
MecTo B peaKTope, o6pa6oTaBnolr bopHort Kuc.\oToli, ci<opocT6 peaKrluu H]4)1(c.

3ToT $axt o6ttcaflercr 6o,rsruurr BK aAon rereporeEuLrx pqAui<a'rrLlrrIx c rdAuri

B ciy-rae !.iHeprriori rroBepi+rocrra (6opHaE Knclora], a raKiKe u3}rerleHuerr
coorHalureHr.rr cropocreri r<orrK)?r{pfoi{ax peaKrltiit pac[aAa r,i oxrc;reurzs
pa.a,IrKa,\oB I{CO, Ilocr<oM\/ cKop(,cIE rr}rx craAri; fiu-porHorrl ]{€,Halorcr B

3aBVCl4trOC'III OT trpdpoAr.r IIOBepXHOCTII, TO BO3VO,RI{LI pa3^tirlHEre BapIIAHIEt

pea-rJrsaqalr AtHaMrrrrecKux perrr]roB fiporlecca. B oAHoM c,r] tae J6] BarKH]()
poAE r\rorKer arparl o6pasorauue i<o,re6are,uuo Bo36yx)\eBHoro &opMa,\6AerliAa
IJa rroBepxHocrr.t BcleAcrBEe KBaApar''r,ll{ori peKor'rOxHarlElr paAriKa-toE, B Ap].rorr -

rereporelrHoe B3auMoAeitcrBEe IlepoKcltAHErx paArrKa-4oB c uHrHS[Topoxr peaKq]lrr
of ,.1. r,hHq a tera\LAp qAa - rlH_o.

C

H

Iti!111ttl_1 iittt
| 1t.i_r, t .

E

PIlc, 2 Oa3oE],rii rroprpel cac.teMLr n u3rteHeE[, (oHqeH.rpa!+ta paAl,I(aj.oB CH3CO3 u
CH2O s :rasacaMo,:rr.r or Bpe\{eH[. Ai : 300 c ', f1.: 35 " ',

Ac:1.8x1[] 13 cu3rro,rex. lc 1, k;,- 1-21; x10i3cM3rto^ei. 1c,, l(i:i.2c,,
A=2it c t, o:1.2x10 10 ci,r3,racr.. I, zn =0.15.

l4Met B BliAy, rrro KoHqeHTparlus rrepoI<cu&i]Erx p4Ari(aloB (or\e6^erc, c

HeKoropori .racroroli, To ,a .,!!or.rHriecI]*Ilrlrrfi otiBr,l]ro IIprirrr{cHBae],{a, o6pa-

1.

i1

ii:i
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3oBaH ro Bo36yr<AeH!{oro SopMa^EAerEA,a BcleAcTBrre pearu{[ri kBaApdTnqHo]i
peKorr6!1lraqrir.i paAEKa-4oB CIHJCOT c paArrK&\a!rr1, [puc]"TcrtsJ4o l},l\rra B cucTe]re
(CH?O, OH a Ap.), 6yAer Ko,4e6arr,cJr B raKr c rr!rM!{.

}.I i.to

'i$

oD

!d ':
It t.ltrlJ

Puc. 3. Oa3oBrrr,i floplper cxclexrsr ]r II3lrelleHuq KcHrieETpaq{E paA]i(&mts CHICO3 u

CH2O B 3aBacrMocrrl or epe.\reHr{. il : 300 c I, l{[ = l4'a c '
&o:1.8 x 10-13 cu3no,rer 1c 1, 16=1.1 x10 13 cy3,uo,rer<. 1c l, lls:1.2c l,

,'i :25 c 1.,a:1.2 x 10 '0 cnilqacr. l, m:0.2.

Tarrzu oSpasorr, BarKH)Eo poL Bo36].xAeHEri ro,te6are,uuoro pexula
peaKqrifi [pr4 oKacAeH]214 a :iAerrAoB rrparor rereporeHEbre SaKToprr, B .Iacr-

Iroc,l''I peaKr{r1rr IrepoKcriAHoro paA14(a,\a c a LAerrlAorl ,a efo !ll6e.\rr Ha

roBepxHocrE, B saBrrcuuocrr, or Ben qlrH6r coorBercrB]'rotqux fiaparMerpoB B

clrcTeye pea ]r3yerc, Tor !:L{u rirroii. pexe{M rlpoqecca. Tor +aKT, qro 3HarteHll,

3Trax fiapa]reTpoB 1IeHfIoTc, He Tor\5Ko B 3aBacl'lrocTlt o? T]i[a lroBepxHocru,

Lio rrorlT rieHrTlcf rr B xoAe peaxqrru, vox(eT 6r,rro npu.rauoii KaK E^oxori
BocIIpor,l3BoAttif ocTtr AaHHEDi., TaK I]t ocloiKlreHrrt Ha6,\roAeHus oct{Iz,|lqrllzir
no^) leHqLre AaHHEre cBrrAere^LcrBy_ror B $o,\t,3y npaBoMepqocrlr pa3BrrBaerr|lx

i
t"-
ll' -
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B HacToru{efi pa6oTe rrpeAcTaBIeHufi o peiuarorlei po^l, reTeporeHHEx paAuKc_\E-

I{hlX CTaAHrl B OOpMUpOBaHrr A?IHatrusecKr.rx pexl,I}rajB TepMuqecKofo oKtzc/1e1IIle

oprarliqecKEx coeArjHeHrrri, B qacTHocTri Ko^e6aTe^6Eoro.

I,lllcra'1'yr xrMti.recKoi abrJ3r.tKrr r{M. A.E, Ha,\6a}u{Ha FIAH pA

(qur+td'lrqnu l,.I{.q.up\urtr]utr, f.t{.Uurfmrtulf Dr[.u, U.U.t]urluqrudJut ,

U""I..bunntqlurh

lruFlrrilrqrlilurl.irnh rlr+ttlur{nnfurb tthpn4n{ lugtiWlulr*hhlll oBulu}urg urtr

nlunLdhurulrnnrdD' quF{ru} 4Ftqr!tII, nhdl lrhplr hhr]iliFqtrfi nu4FqurturJFtt qmLIh]Fg

UnqblurqnFqhl t rugti4rutqbhh4h opuF4ugriuLtu nhluitghutr: \bqltLtqDqlllht I. qnnghub rlFur

hh+btmqhh nrr4hqurliltho +mlhFF urqqhgmFlufi irtl4hpF: UqlJrirlluld urp4lmLpLhp[ Ll\uJnrd hir

tul4 tmlhIl' durubruqnnurqhu Ctlljcoj DuLqhtiullrb0ir LlurFdDtuh tL lrtfihnlrwnpli ent urt4hh!4l
hbul qulxurqrlhgmptrutu qllrfbnF 4bnF dLruhliutnnghuh npn2urtg 4lltrurrth\rulurtr nhdhd rhulqaFLi
qnnbmLi: UurqhlLrntph plrnuphg tluriuqurd' bnL[\urLu.tnr d hU qlluqlurbrqtlLquL qnnghuh qruirFhil
qrhuruLi{rbn:

Academician I. A. Yardanyan, L. A. Manuclarova, A.XI. Arustamyan, S. y. Tsarul(Tan

Study of Dynamic Modes of Acerialdehyde Oxidation Reaction Dependent on Heterogetreous

Radicat Stages by Method of Iuathernatical N{odeling

N{odeliEg oI acetaldehyde oxidatlon reaction re9.ardiDg helerogeoeous ra,ficai stages

has been cdrded out. The data received aliow to conclude that in excilalion ot an oscilla-
tory mode oi reaclion at oxidation of acetaldehyde the impoltant role play hetetosereous
{acLors, in particular the deslruction oi CH3C03 radicais dnd their interaction $,ith iDbibilor
oI ihe reactior CH2O. Depeiding on ialues of correspordiog parameters io s)-stem this
or that mode of oscillating process is realized.
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