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XUMHYECKOE PEI'YAMPOBAHHE I'OPEHHSA, B3PbIBA
n AETOHALUHUHU BOAOPOJAHO-BO3AYLHIHbIX CMECEH

B.B. A3ATAH, un.-kopp. PAH

Bogopon — MHOTOTOHHaXHbIN MPOAYKT, LUMPOKO UC-
Nosb3yeMbil B pa3nunyHbIX 06nacTsax NPOMbILLIEHHOCTH
1 TexHykn. MmnpoBoe nponssoacTBO BOOOPOAa Bo3pac-
TaeT 3KCMOHEHUMArnbHO € rogoBbiM koaddmumeHTom 1,12
—1,13. NporHosunpyemoe nponssoacTeo B 2001 r. — 6o-
nee 1,5 Tpn M°. OQHO 13 BaXHEMLLIMX 0 NMPUMEHEHNI —
NCMONb30BaHWE B Ka4eCTBe TOMNMMBa U SHEPTOHOCUTENS.
OcHoBHbIE nperMyLLEecTBa BOAOPOAHOro TONNMBa: 3Ha-
YMTENBbHO OOoMbLUIAasA TENNOTBOPHOCTbL MO CPABHEHMIO C YC-
NOBHbIM YrNeBoAOPOAHbLIM TONMUBOM (= B 4,5 pasa Ha
€[1. Macchbl), 3KOSTOMMYHOCTb, LUMPOKNE KOHLLEHTPALIMOH-
Hble Npefenbl BoCMiaMeHeHns1, MO3BOSoLLME BapbUpO-
BaTb KO3PULMEHT N30bITKA BO3AyXa B UHTepBare oT
0,14 oo 10. MNMpenenbl 3TOro BaXHOro napameTpa Ans yr-
neBogOPOAHOro TonnmMea HamHoro yxe (0,6 — 1,8). Ma-
NbIi KO3PMLIMEHT BSA3KOCTM OBNEr4aeT TpaHCNopTUPOB-
Ky Bogopogaa no Tpybonposogam. NMomvmo nonyveHms B
Ka4yecTBe LieneBoro npoayKTa, Bogopozs, B 60mbLLNX KO-
YeCcTBax 0bpasyeTcs Takke kak MoOOYHbIN NPOAYKT B pas-
NnYHBIX NpousBoacTBax. Kpome Toro, oH MoXeT ObITb
nory4yeH NyTeM MCMOSb30BaHWS SHEPrn BO BPEMS He-
MOMHOW Harpy3ki GOrbLLIMX SMEKTPOCTaHLMIA B HOYHOE Bpe-
MS1 1 B NPa3AHUYHbIE AHU (pasHyLa Mexay Makcumarb-
HOWM 1 MUHUMarbHOW Harpy3kamu ctaHummn 6onee 20%).

OpHako uncrornb3oBaHne Boaopoaa CBA3aHO C psaoM
CcepbesHbIX NPobnem, BbiI3BaHHbIX €ro 3Ha4YMTENbHO 60rb-
LLUEN rOprYECTbI0 MO CPaBHEHUIO C YrIeBOAOpPOaaMM.
MposiBnsieTcs 310 B ropa3no Goree LWNMPOKUX KOHLIEHTPa-
LUMOHHbIX Npedenax BocrnnaMeHeH s 1 eToHaUmu, Yem
COOTBETCTBYIOLLUME Npeaenbl Ans yrneBogopoaos, NoBbl-
LLIEHHOW YyBCTBUTENBHOCTY K CrabbIM UICTOYHUKAM 323K~
raHvs, 6ONbLLMX CKOPOCTHAX PACNPOCTPAHEHWS NIaMeHH,
3aTpyOHSIIOLLMX er0 UCTIONb30BaHWe, Hanpuvep B ABUra-
Tensix BHyTPEHHEro CropaHusi. 3TUM, B OCHOBHOM, O0YyC-
NOBEHO BbiGpacbiBaHWe B BO3yX OFPOMHOr0 Kornuye-
CTBa BOOOPOAA, NOSy4aeMOoro B pasfMyHbIX OTPacnsix npo-
MbILLNEHHOCTU B Ka4ecTBe NoBGOYHOro NpoayKTa.

[o nocnegHero BpemMeHn MeToabl, UCMonb3yemMble Ans
npeaoTBpaLLEeHNs BOCNNIAMEHEHNS U B3PbiBa MOPOYNX
rasos, UMenun, B OCHOBHOM, HE XUMWUYECKUIA XapaKkTep
(NpumeHeHwue orHenperpaguTenen, UckporacuTernen, pas-
GaBneHve NHepPTHbIMK ra3amu 1 ap.). Takoro Tvna MeTo-

Obl UIMEIOT OrpaHnyYeHHOE NPUMEHEHNE 1 Aaneko He BCe-
raa 9 PeKTUBHLI.

XUMUYECKMN akTUBHBIMU BELLeCTBaMU1, obrnaaaroLLmmm
OorHeracsiLLlmMn CBOMCTBaMM, SBNSAKOTCH ranoreHnpons-
BOZHbIE YINEeBOOOPOOOB — raroHbl (XNaaoHsl). MNprveHe-
HWe ranoHoB, 04HAKO, OrpaHNYEHO HEAOCTaTOYHOM adh-
(PEKTUBHOCTbLIO UX AENCTBUS, XUMUYECKOWN arpeCcCUBHOC-
TbH0 KO MHOTMM MaTepuanam, KOpPO3NOHHOW aKTUBHOC-
Tht0, TOKCUYHOCTbLHO Y HECTOMKOCTBIO NMPU XPaHEHNU axe
B TEMHOTE, BbICOKOW CTOMMOCTLI0. HegocTaTkom ranoHoB
SIBMISIETCA TaKKe TO, YTO OHU B CUMNY CBOEN XUMUYECKON
HECTOWKOCTM He MOTyT ObITb MCMOSb30BaHbI B KAYECTBE
CpeacTBa NPEBEHTMBHOMO AENCTBUS.

OtcyTteTBUE 3hPEKTUBHBIX XUMUYECKMX CPEeaCTB Mnpe-
OOTBpaLLeHNs1 BOCMaMeHeHWs 1 B3pbiBa ra3oB B 3HAYM-
TenbHo Mepe 06YCMOBINEHO CNOXMBLUMMUCS NPEACTaB-
neHnsaMmM o razoda3HOM rOpeHUN, B COOTBETCTBUM C KOTO-
PbIMU HEe y4nUTbiBanacb posb LIEMHOro MexaHu3mMma npu
OaBneHusiX BbilLe COTbIX Aoren atMocdepHOro aaene-
HWUA, 1 CaMOopa3orpeB peakLMOHHON CUCTEMbI CHUTArICS
€0UNHCTBEHHbIM haKTOpPOM, OTBETCTBEHHBIM 32 BOCTIIamMe-
HeHue 1 ropeHmne "2, CoOTBETCTBEHHO NMOUCK XUMMUECKINX
CpeaCTB perynmpoBaHus rOpeHUst He Kasarncs nepcnek-
TUBHbIM.

Kak n3BecTHo, BocnramMmeHeHne, Bbi3BaHHOE caMmopa-
30rpeBOM U Ha3bIBaeMoe TEMIOBbIM, peanunayeTcs NnLLb
B TOM Cry4ae, eCrnm CKOPOCTb TEMMOBbIAENEHNS OT XUMU-
YeCcKol peakumm borbLle, YeM CKOPOCTb TENNOOTBOAA U3
peaKkuMOHHOM CUCTEMBI, U NMPY 3TOM C NOBbILLEHVEM TEM-
nepaTypbl TEMIOBbIAENEHNE YCKOPSIETCS OorbLLe, YeM Ter-
NOOTBOA. JTM YCrOBUS BbIpaXatoTCH CreayoLmmMm ns-
BECTHbIMW COOTHOLLEHNAMM:

q.249 ; (1)

dg,/dT=dg /dT, 2

rae g, = WO — cKopocCTb TenrnosbiaeneHns (7 — ckopocTb

peakuuun; O — TennoBo adexT), g =aS(T-7)/V -

CKOPOCTb TeNNooTeoaa (0 — koadhprumMeHT TennooTaauuy;

SN V' — BENUYMHbLI NOBEPXHOCTN 1 06beMa peakLIMOHHON

kamepbl; Tn T — TemMnepaTypbl peakLMoHHON CMECU 1

CTEHOK peakTopa COOTBETCTBEHHO). 3HAKM PABEHCTBA B

ypaBHeHUsX (1) 1 (2) OTHOCATCS K KPUTUYECKOMY YCIO-
BMIO TEMIOBOrO BOCM/IAMEHEHMS.

" CemeHoBa H.H. O HekoTopbIx MpoBneMax XMMUYECKON KUHETUKM U peakLMOHHOM crocobHocT. — M. 1958.
2 dpank-Kameneukmii O.A. Oudbdysns 1 Tennonepeaaya B XMMMYECKON KnHeTuke. — M. 1987.

® Nbtonc B., Anb6e I. MopeHre, B3pbiBbI 1 Nams B rasax. — M. 1968.
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B cepuu Halwmx uccnegoBaHuii, ogHako, bbiro ycra-
HOBJIEHO, YTO Pa3BETBIIEHHO-LIENHON MEXaHU3M, KOHKY-
PEHLMSA pa3MHOXEHNS 1 TMOEN aKTUBHbIX MPOMEXYTOY-
HbIX YacTuL, SBNSKOTCA onpeaensitowmMmm dbaktopamm B
FOPEHUN MOYTU BCEX MOPHOYNX ra30B He TONBbKO NPU O4EeHb
HU3KVX OABMEHUSIX, HO Takoke B 0bracT atMocqepHOro 1
Donee BbICOKMX AaBreHuin. OTO yKa3blBaET Ha aKkTyarb-
HOCTb MOMCKa HOBbIX XUMMUYECKUX COCOBOB ynpaBreHns
ropeHnem ¢ yHeToM 0COBEHHOCTEN OAHOBPEMEHHOTO Aeiit-
CTBWS LLEMHOWN NaBunHbI 1 camopasorpesa. Ha npumepe
ropeHVs Bogopoaa paccMOTPUM HEKOTOPbIE HEU3BECTHbIE
[0 HeaBHero BpeMeHn 1 BMECTEe C TEM XapaKTepHble
ONs NpoLeccoB razodasHoro ropeHnst 3akOHOMEPHOCTH,
Ba)XHble B YCIOBUSIX NPOU3BOACTBA, a Takke paspabo-
TaHHble HaMW NOAXOAbI U XUMUYECKNE CpeacTBa perynu-
pOBaHWS ropeHusi, B3pbiBa U AeTOHaLMM ra3os.

opeHve Bogopoaa BO MHOTOM ABMSETCS MOLENbHbIM,
N MHOTME ero 3aKOHOMEpPHOCTU ABMATCA OOLLMMK AN
razogasHoro ropeHusi. [lemcteBuTenbHoO, 60MbLUMHCTBO
3aKOHOMEPHOCTEN HEN30TEPMUYECKOTO rOPEHUS BOAOPO-
[a Bckope Obinu obHapy»KeHbl Takke B npoLieccax rope-
HWUSI psifia Opyrvx rasos.

B oTnunume oT TennoBoro BOCMaMeHeHNs pa3BeTBIIEH-
HO-LIernHoe BOCMaMeHeHMe BbI3BaHO HE CaMOpPa3orpeBoM,
a NaBUHHbBIM Pa3MHOXEHMEM aKTUBHbIX MPOMEXYTOYHbIX
NpoayKToB — CBOOBOAHbLIX aTOMOB, paJMKaroB B UX ObICT-
PbIX peakumsix C UICXOAHbIMU peareHTamm B LeMHon pe-
aKkumu:

y+B—p3x;

3x+t A)——p 3y + P.

B aTon cxeme x, y — aKTUBHbIE NPOMEXYTOYHbIE MPOo-
OyKTbl, ABNAoLLmMecs HocuTtenamum uenen (HL); Amn B —
NCXOAHbIE MOSEKYNAPHbIE peareHTbl; P — KOHEeYHbIN Npo-
OYKT.

CKopocCTb pa3BeTBNeHHO-LenHoro npouecca (PLIT)
onpegensieTcs Kak:

W=-d[B]/dt =w +kn[B], (3)
rae n u [B] — koHueHTpauusa HLL n ucxogHoro peareHta
COOTBETCTBEHHO; (), — CKOPOCTb 3aPOXXAEHMS Lienen, T.e.
ob6pasoBaHusa HL, B peakumsix TONMbKO MCXOOHbIX MOrie-
Kyn; k —3peKTBHAA KOHCTaHTa CKOPOCTU pa3BeTBe-
HUYS.

MameHeHue koHueHTpauun HL, onnceiBaeTcs ypas-
HeHvem

dn/dt=w,+(f-g)n, @)
roe f= ka [Blug=k_+k_  [B][M]-cKkopoctu pa3seTs-
neHusi n obpbiBa Lenew Npy eAMHUYHON KOHLEHTpauum
HLL (k,_ vk  — 3 DEKTUBHbIE BENNYMHbBI KOHCTAHT CKO-
pOCTel reTeporeHHOro U TPUMOSEKYNSPHOro 06pbIBOB
[M] — KOHLEeHTpaLmMs ra3oBoin cmech).
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YcrnoBrem LeNHOro BOCNaMeHeH s, T.e. NTaBUHHOTO

pasmMHoxeHus HU, sensetcs:
fzg ©®)

3Hak paBeHCTBa ornpefensieT ycrnoBue nepexoaa ns
KpaliHe MeAneHHOro pexvma peakLmm B peXKMm LienHoro
ropeHus. MNockonbKy 3aBUCUMOCTb CKOPOCTEN pa3BeTB-
neHus 1 obpbiBa Lienew OT YCIoBUIA MPOTEKaHNS pasnuy-
Ha, TO C U3MEHEHNEM YCIOBUIA M3MEHSETCH BENUYMHA
pa3HOCTU f— g 1 B TOM YUCIIE €€ 3HAK, NPUBOAS K CUIb-
HOMY U3MEHEHMIO KUHETMKI NpoLiecca.

[o nocnegHero BpeMeHu BbIro OOLLENPUHATBLIM, YTO
pa3BETBMEHHO-LEMHOM MEXaHU3M UrpaeT peLLatoLLyto
pOrib B rOPEHUM TONBbKO NPY AaBNEHNAX B AECATKM 1 COT-
HM pa3 HMXe aTMmocdepHoro. Npeaenamm LenHoro Boc-
nnamMeHeHUsi cCYMTanu TosbKo ABa HXXHUX npeaena no
AaBneHunto, 1 Npu rpadomyeckom nobpaxkeHun obnacTu
CaMOBOCTIaMEHEHUS] YKa3blBanu TONbKO obracTb Mex-
[y NEPBbIM V1 BTOPbIM Mpeaenamu, nexaruyo Hke 9,2 kla.
Mpy paccMOTpeHUN e pa3BMBLLErOCH rOPEeHUs LienHo-
My ropeHuto oTBogunack obnactb elle 6onee HU3KMX
[aBneHun, Npu KOTOPbIX CaMOPa30rpeB NPaKTUYECKN OT-
CyTCTBYyET. Teopusi LienHbIX NPOLIeCCOB paccmaTtpusana
TOMbKO N30TEPMUYECKOE NPOTEKAHME PEaKLINM.

Hanbonee YacTto BCTpevatoLLencs hopmon oTpuLiaH1st
pOnu LieNHOW NaBuHbI B ra30dpa3HOM ropeHuu siBrnsieTcs
yTBEPXKAEHMWE O KONMYECTBEHHOM COTNacum TEX Ui UHbIX
XapaKTepUCTUK rOpeHUs], paccumMTaHHbIX 6e3 yueTa uen-
HOro MexaHu3ma, ¢ pesyrnbratamMu aKkcrnepumenTa. [en-
CTBUTENBHO, TaKoe YTBEPXKAEHNE PABHOCUIIBHO MpU3Ha-
HUIO LenHoro doakTopa HecyLecTBeHHbIM. Mexay Tem
cornacume c 3KCrnepMMeHTOM MosyyaeTcs B pesyrnbrare
paccMOTPEeHUs NLLb OTAENbHbIX 3aKOHOMEPHOCTEN U B
04€eHb OrpaHNYeHHON 06nacTn HauanbHbIX ycrnosui. MNpu
YMCNEHHOM MOAENUPOBAHNM FOPEHUS HYacTO B CXemy
npouecca Hapsiay ¢ 60MbLUNM YMCITOM BCEBO3MOXHbIX,
B OCHOBHOM, HECYLLECTBEHHbIX PEeaKLMA BKIHOYAOT 1
Takue, U3 KOTOPbIX B NMPUHLIMINE MOXHO COCTaBUTb peak-
UMOHHbIe uenu. OgHaKo Npy 3TOM OTHOCUTENbHbIE PO
LLenHOro 1 TeMnnoBoro hakTopoB He paccMaTpyBatoT Uiu
e, ecnn aaeneHve 6rnsko K atTMocepHoMmy, Bocrriame-
HEHVe CYMTaloT He LenHbIM. B ntore oo nocneaHero Bpe-
MEHW pa3BETBIEHHO-LIENMHbIE XMMMUYECKME NPOLECCHI pac-
CMaTpuMBanu NLLb Kak Kracc peakLuin, XoTb U UHTepec-
HbIX, HO NPOTEKAIOLLMX TOMbKO B 9K30TUYECKOW 06nacTu
KpanHe H13KMX AaBneHuni, npudem dakrtmyeckn bes ca-
Mopa3orpeBa. YTBEepXXaeHNe O He3HaYUTENbHOW ponu
LenHoro MexaHu3ma B ropeHum, ConpoBoXaatoLLeMcs
CamMOopa3orpeBoM, MOTMBUPOBASM TEM, YTO CKOPOCTb MPO-
Lecca 3aBUCUT OT TeMNepaTypbl IKCMOHEHLMANbBHO, B TO
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BPeMS KaK OT KOHLIEHTpaLMn peareHToB — NiiLlb B BUAE
CTEeNneHHON OYHKLMN.

OpHako aBTOpoMm (1977) 6b110 obpalLleHo BHMMaHWe
Ha TO, YTO OOMH U3 peareHToB, KOHLIEHTpaumusi KOTOpOro
(n) BXOQWT B BblpaXkeHne CKOpOCTM LEMHOro npoLecca,
ABNSIETCHA aKTUBHbBIM MPOMEXYTOYHbLIM NPOAYKTOM, pas-
MHOXaIOLLIMMCS BO BPEMEHMU, U YTO CKOPOCTb Pa3MHOXe-
HWS 9TVX YaCTUL, HAXOOWTCS B NMONOXUTENBHON 0O6paTHOM
CBSI31 C UX KOHUEeHTpaumen (cm. ypasHeHus (3)n (4)). B
pesyrbTaTe 3TOro C MoBbILLEHVEM TeMMepaTypbl KOHLIEH-
Tpauusa HLL n cooTBeTCTBEHHO CKOPOCTb NMpoLiecca pesko
BO3pacTaroT Mo 3aKOHY “ABOVHON 9KCMOHEHTbI”:

WIB], = kp n, glsxpj[fo exp(—Ep /RT) - g]%jt , (6)

rae [B] —HavarnbHas KOHLEHTPpaLmWs UCXOAHOro peareH-
Ta; n, — KOHLUEHTPaLMS aKTUBHbIX MPOMEXYTOUHbIX Yac-
TWL, B Ha4arbHbI MOMEHT BPEMEHMU £, MOCIE KOTOPOTO
MOXHO NpeHebpeYb peakUmen CXOAHbBIX MOTEKYNSAPHbIX
KOMMOHEHTOB Mexay coboW BBUAY ee Marnomn BENUUMHbI;
Jf,— NpeaaKCrnoHeHupanbHbI MHOXUTESb YAEIbHOM CKO-
POCTM (chakTOpa) pasBeTBNEHNA f; £ — SHepriis akTusa-
Lumn pa3BeTBIIeHNs Lenen; R — ra3oBasi NocTosHHas; 7'—
Temnepartypa.

W3 BblpakeHus (6), noaTBEPXKOEHHOIO 3KCNepUMEH-
TarnbHO, BUOHO, YTO C NOBbILLEHNEM TEMMEPAaTypPbl OTHO-
cuTenbHas posb LEMHOW NaBVHbl HE YMEHbLUAETCs, U
3aKOHOMEPHOCTU FOPEHWS ONPEAENSIFOTCS, B NEPBYO O4e-
peab, LeMnHbIM XapakTepoM rpoLiecca, CKOpoCTb KOTOPO-
ro 3aBUCUT OT KOHKYPEHLMM Pa3MHOXEHNS U Tnbenu ak-
TUBHbIX YacTuy,. O6paTvM BHMMaHWE Ha TO, YTO NOAbIH-
TerpanbHas OyHKUMS, HaxoasaLWwascs B nokasarene cre-
neHu, NpeacTasnsieT cobor pasHocTb f—g = ¢. Noatomy
3aBMCMMOCTb CKOPOCTU LIEMHOro ropeHns Kak oT Temne-
paTypbl, TaK U OT MOCTOPOHHWUX NPUMECEN, B TOM YUCe
WMHEPTHbIX ra3oB, HAMHOTO CUITbHEE, YeM 3aBUCUMOCTb
CKOPOCTW peaKLii NPOCTbIX TUMOB, TPAAULIMOHHO paccMaT-
prBaeMbIX B TEOPUU TEMNTOBOIO rOPEHKISI.

ABTOpOM 6bIN0 NpeackasaHo (M K HACTosILLLEMY Bpe-
MEHM Ha NpMMepax PasiuyHbIX NPOLECCOB KCNePUMEH-
TarnbHO A0Ka3aHo0), YTO XMMUYeCcKas peakuusi B pasBuB-
LLEeMCS pa3BETBMNEHHO-LIENMHOM rOpEeHUM MOXET NpoTeKaTb
B [ABYX Pa3nnYHbIX KNHETUYECKMX U COOTBETCTBEHHO TEr-
noBbix pexvmax. OAMH 13 3TUX PEXMMOB 00YCIOBIEH
TOSBKO LIENHON NaBUHON, yCUNMBaEMO CaMOpPa30rpeBOM.
Mpu aTom peanusytoTcs cooTHoweHus (1) n (5). Opyron,
3HaAUNTENBHO HONee MHTEHCYBHBIN PEXNM, BbI3BaH OOQHO-
BpPEMEHHOWN pearnunsavmen LenHom 1 TENMoBOW NaByH, KOT-
Aa Hapsay ¢ HepaBeHcTBamu (1) 1 (5) BINONHSAETCH Tak-
Xe HepaBeHCTBO (2). 3To — LienHo-Tennosor B3pbIB (LI TB).
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Pasnuune KnHeTU4YeCKnx pexxmmoB peakLmmn NposiBnseT-
Csl B MAKpPOKMHETUYECKMX 3aKOHOMEPHOCTAX FOPEHUS.
Hanpumep, npu nepexoae ropeHuns B pexxum LITB cko-
POCTb peakuun 1 TeMmnepartypa Bo3pacTatoT HACTONbKO
PEe3KO, YTO BO3HMKAIOT B0rbLUME rpaaneHTbl KOHLIEHTpa-
umi HLL, TemnepaTypbl 1 ckopocTy npoecca. [Nockonb-
Ky TENIO He ycreBaeT BblpaBHMBATLCS N0 06beMyY peak-
Topa, To L|TB nokanu3oBaH cHa4yana B marioM obbeme u
NpuaaeT ropeHnto B 3TOM peXnme, No CyLLECTBY, A4enc-
Ty CTPYKTYpY. [ins onucaHnsa Bo3HWKHOBeHMS LITB Tpe-
OyeTcst UICNonNb30BaHWe ypaBHEHMWIN C YaCTHLIMU NPOU3-
BOOHbIMM.

OnpegensiioLLas porb KOHKYPEHLUMM Pa3BETBIEHNS U
006pblBa peakLMOHHbIX Liener B ropeHnn 1 B3pbIBe B yC-
NOBUSAX, BXKHbIX ANt TEXHWKM, YKka3biBaeT Ha 6onbLune
BO3MOXHOCTU perynmpoBaHns 3TNX NpoLeccoB ¢ MOMO-
LLIbKO MHIMOMTOPOB 1 NPOMOTOPOB. [10 HeJaBHero BpemMe-
HM CYATArNOCh, YTO MHIMOUTOPbI BAMSIOT HA FOPEHNE TOMb-
KO B NpeAnsiaMmeHHon 30He 1 B nepuoge nHaykumn. B
MHOro4MCreHHbIX paboTax aBTopa ObIno Npeacka3aHo 1
3KCMepuMeHTarnbHO AoKa3aHo, YTO Marble KonuyecTsa
NPeAIOXEHHbIX Y UCTIbITaHHBIX UHTMOUTOPOB 3adcheKTmB-
HO NOAABNSOT FOPeHUE NPU NMOObIX JaBNEHMSX 1 BO BCEX
pexumax npoLecca, BKrovas ropeHve, LIenHo-TennoBown
B3pbIB, CH/XXEHWE MHTEHCYBHOCTU B3pbIBa, Nepexos Aed-
narpaumu B AETOHALMIO 1 pa3BUBLLYIOCS CTALMOHAPHYHO
OETOHaLMOHHYHO BOMHY Mpu aTMocepHOM LaBreHum.

MpeanoxeHHbIe MHMIMOUTOPLI 3PEKTMBHEE XITaJ0HOB,
B OTNINYME OT HYX HE BbI3bIBAKOT KOPPO3NID, HAMHOTO Ae-
LUEeBIie 1 MOTYT ObITb UCMOMNb30BaHbl Kak NPEBEHTUBHbIE
cpeacTsa. TN MHIMOUTOPbI MPOLLM UCTbITaHWS MeXBe-
OOMCTBEHHOM KOMUCCUMW, a TakKe Ha UCMbITaTernbHOM
crenge NBPA B LIMAM 1 Bo BHNWUINO MB[. OHu moryT
ObITb MCMOMNb30BaHbI TAKKE NPU XPaHEHWUN 1 TPAHCMOPTU-
poBKe Bogopoaa, MPUMEHEHUN ero B Ka4eCTBe ToNNMBea
B CUIMOBbIX YCTAHOBKaX U FTETKOro HanosnH1UTEnNs B BO3Ay-
XonnaeaTerbHbIX annapaTax.

[encTeue MHIMBUTOPOB OCHOBAHO Ha MX ObICTPbIX pe-
aKUMsIX C aKTUBHBIMW MPOMEXYTOYHBIMU MPOAYKTaMu, B
pesyrbraTe KOTOpbIX 0Opa3ytoTCA ManoakTMBHbIE paau-
Kanbl, (pakTM4eCKM He CNoCcoOHbIe pa3BMBaThb PEAKLMOH-
Hble uenu. Ha npumepe BOOOPOAHO-BO3AYLLHbLIX CMe-
cein, conepxaluyx 6onbiue 13% H,, nokasaHo, 4to ¢ no-
MOLL|bHO 3TUX MHMMOUTOPOB MOXHO perynMpoBaTb Bce pe-
XMMbI rOpeHust, BKNtoYas nepexop ropenns B LITB, k-
TEHCUBHOCTb B3pbIBa, Nepexo 03BYKOBOro pacrnpocT-
paHeHWs NnameHun — gednarpauum B AeTOHaUMIO U pas-
pyLLEHWE pa3BMBLLIENCS OETOHALMOHHOW BOMHLI. V13 oco-
6eHHocTen LI TB cnenyert, 4To 403BYKOBOE pacrnpocTpa-
HeHvie NnamMeHu (dedprarpaumsi) NIepexoauT B AETOHALMIO
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nocne Toro, Kak LienHoe ropeHve nepexoauT B 9TOT Hau-
Donee MHTEHCUBHbIV KMHETUYECKUIA pexxuM. [MpegoTepa-
LLiEHME C NMOMOLLbIO0 MHIMBUTOPOB Nepexona aednarpa-
LMK B 4ETOHALMIO MOXHO OOBbACHUTL TEM, YTO UHTMOUTOP
npenoTepaLlaeT nepexos ropeHus B pexxum LITB.

B akcnepumeHTe No MHMIMGMPOBaHMIO pPa3BUBLLENCS
AeToHaLuM B Ha4anbHOM y4acTke TPyObl MHMLMMPOBanm
nnams CTeXMoMeTpUYeCcKon cMecu Bogopoaa € KUCMOo-
POAOM, pacnpoCTpaHeHNe KOTOPOro Nepexoamsio B 4ETO-
Haumo. [leToHaLmoHHasi BOfHa nocTynaria B y4acToK Tpy-
Obl, HAMOMNHEHHbIV BOAOPOAHO-BO34YLLHBIMU CMECAMM
pa3HOro coctaBa B pasHblIX OMbITax, U pacnpocTpaHsnacb
CO CTaUMOHAPHOW, KONMYECTBEHHO BOCMNPOM3BOAMMON
ckopocTbto. B oTcyTcTBME MHIMBMTOpPa AaTunkn AaBre-
HYS 1 POTOANOABI, PACTIONOXEHHbIE BOOMb TPYObI, (hrK-
CYPYIOT YOAPHYHO BOSTHY Y (OPOHT NiamMeHu Kak eauHoe
uenoe. Npy gobaBneHun xe K BOOOPOAHO-BO3AYLLHON
cMecy MHMIMbMTopa (HanpMMep Manoro KonuyecTsa cMe-
cv nponaH - 6yTtaH ¢ 17% nponuneHa) AeToHaLMOHHas
BOJTHa, MOCTynatoLLasi U3 y4acTtka TpyObl, cogepaLiero
cTexvmomeTpuyeckyto cmeck H, ¢ O,, paspyLuaeTcs. 'B
3TOM cny4ae no Tpybe pacnpocTpaHseTCsi 4BOMHON He-
CTauMOHapHbIN pa3pbiB, COCTOSALLMIN U3 yOAPHOW BOSTHbI
W v dpoHTa nrameHn F (CM. pucyHok). PacctosHne mex-
[y HAMU YBENUYMBAETCS, @ CKOPOCTM YAAPHOW BOSHbI U
nnamMeHy ymeHbLIATCA N0 Mepe NPoABUXKEHUSI BOOSb
TpyObl. PPOHT NNamMeHwn, ABUrasCb 3aMeasIeHHO, He re-
HepupyeT nepes coboi BOMHbI CxaTus, KoTopble Oblnn
Obl UICTOYHMKOM AeToHauun. Mo3ToMy NOMyYMBLLMACS
[OBOVHOW HECTaLMOHaPHbLIN paspbIB He NOAAEPKBAET Ae-
ToHaumto. Takm ob6pa3om, Npu BCTYMIEHNM B CMECh, CO-
AepaLlyo MHIMOUTOP C KOHLEHTPaUMeN BblLLe KpUTK-
YeCKoW, AeTOHaUMOHHas BoMHa pa3pyLUuaeTcs.

[NokazaTenem Toro, YTo paspyLUeHVe AeTOHALMOHHON
BOJTHbI B MPUCYTCTBUM MHIMOUTOPA BbI3BAHO MMEHHO 06-
PbIBOM PEaKLIMOHHbIX LieNen, ABNsoTCs pe3yrsraThl cre-
uManbHbIX ONbITOB ¢ Ao6aBKaMu Apyroro nHrméuTopa —
yucToro nponuneHa. bnarogaps HanU4uWIo OAHON T-CBS-
31 MOSEeKyIbl 3TOrO YrneBoaopoaa MHTEHCUBHO NpUcoe-
OVHSAOT K cebe aKTUBHbIE MPOMEXKYTOYHbIE YacTULbl, B
nepByto ovepeb, aTomapHbIi Bogopod. O6pbIB peakum-
OHHbIX Lenen rno aTon peakumm MHTEHCUBHEE, YeM Mo
peakumm ¢ HacbILEeHHbIMKM yriesogopogamu. B pesyrb-
TaTe 3TOro Npm NPoYMX OAMHAKOBBIX NapaMeTpax peak-
LIMOHHOW cUCTeMbI 3cpheKTUBHOCTL BO3AENCTBUA A00a-
BOK NponuneHa sHauntensHo 6ornblue: Ans paspyLueHns
[EeTOHALMOHHOW BOMNHbI TPEOYHOTCS CyLLIECTBEHHO MEHb-
Lwre aobaBky NponurneHa no CpaBHEHMIO C UX Konnye-

' AzataH B.B., AitBassH P.I., Kanaues B.U. n ap. Xumuyeckas
dusmka. 1998. T. 17. Ne 2. C. 117.
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Huazpamma cmecu 33,8% H, + 66,2% eo3dyx: B, C —
OemoHauusi; W — ydapHasi eonHa; F — ¢ppoHm rnameHu.
Konuyecmeo uHaubumopa (cmecu riponaH - 6ymaH ¢ 17%
nponuneHa), dobasrneHHo20 K cMecu, % (06.): B— 2,3; C —
3,0, W,F-35
CTBOM B CMeCU C nponaHom u 6ytaHom. Mexay Tem ra-
30KMHETUYECKME XapaKTEPUCTUKN MOSIEKYI NponuieHa
NPaxkTU4eCKN MOEHTUYHBI C COOTBETCTBYIOLLUMMMN Xapak-
TepucTukamm npornaHa. CrnocobHoCTL e pacxoaosats O,
NpWY OKUCIEHNN aXe HECKONbKO MEHbLLIE.

M3 ckasaHHOro crnefyer, 4YToO Jaxe B pa3BUBLLENCS
[EeTOHaALMOHHOM BOSHE B ra3oBoi (hase pa3BeTBIeHHO-
LLenHOM MeXaH1U3M, KOHKYpPeHUNS pa3BeTBNeHns Lenen
UrparoT BaXKHENLLYIO pOrib.

Takum 06pa3oM, HEKOTOpbIe OBLLIME 3aKOHOMEPHOCTH
razocpasHoro ropeHusi, NPUHLMNMansHO HEOObSICHUMbIE
0e3 yyeTa BefyLLEel poriv KOHKYPEHLIMN pa3BeTBIEHNS U
00pbIBa peakLMOHHbIX Liener 1 nomy4nBLLne obbsicHe-
HVe Ha OCHOBE pa3pabaTbiBaeMOo HaMN HEN30TEPMUNYE-
CKOW TEOPUN pa3BETBIEHHO-LIENMHbIX MPOLECCOB, Cneay-
owme.

0 3HauuTenbHo boree LUMpOoKVE KOHLEHTPALWMOHHbIE Mpe-
Jernbl BocnramMmeHeHna Bogopoaa B BO34yXe Mo CpaBHe-
HUIO C NpeeriaMmn yrreBoaopOaA0B, HECMOTPS Ha TO UTO
MOJIbHbIE TEMNSOThI CrOpaHUS YrieBO4OPOL0B B HECKOSb-
KO pa3 borbLUe; aHanorMyHoe NPOSsIBISIETCS NPY CpaBHe-
HUW roproYeCT MeTaHa 1, HanpuMep, NporiaHa.

0 CwrnbHoe 1 cenekTMBHOE BNNAHME MarbIX Npumecen
Ha BOCMMaMeHSIeMOCTb rOpHOYMX CMECEN.

0 3aBMCMMOCTb KPUTUHECKMX YCITOBUIA BOCNIIAMEHEHNS
OT CBOWNCTB KOHTaKTUPYHOLLIEN TBEPAOM NOBEPXHOCTU U ee
npeabICTOpUn — rcTepesunc.

3TN U MHOrMe apyrme 3akOHOMEPHOCTU MOMy4mnm
06bsicHeHMe Ha ba3se pa3pabaTbiBaemMor HaMM TeopUK
HEN30TEPMUYECKNX LIEMHbIX PeaKLIMN.
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