Puc, 2. Kopnyc rancwois go B3peiBa (a), mocie B3pbi- Puc. 3. OcHmiiorpaMMbl Hanmps-
Ba rtabunerkn BB roamumuoii 0,4 (6) u 0,8 My (6) (or1- memma Ha Kartone (I) u cmrma-
BepCTHE MPOCBEPJEeHno AJs BLIBOJA CBeTa). na ¢ PIY (2).

DAY — ocumaaorpad < 10 me. Bpema Memay MOMEHTOM IOZAYH CBETOBOTO
UMIIyJabca ¥ MOMEITOM MOSIBJIEHUS dJIeKTpUYecKoro curHaiga ¢ @IY maligero
B JONOJTHUTEJIBHOM BHKCIEPHMENTe ¢ Ja3epPHbIM HMIYIbCOM IUTEIBHOCTLIO
~15 me 1 cocrasmio t; ~ 45 nc. Bpemsa sanaspmBanmsa curuana ¢ @Y or-
HOCHTEJIBII0 UMIIYJTbCca HANDSKEHUA 1ia Auofme f, BKIOYaer B cedsa, KpoMme
cobctBenioro Bpemenn DPIY, spemena mpoGera [IB u passurua peToHAuHU
B obmyuaemom cioe BB. Ilpu Goapmnx tonmuinax BB mocaenmeii Beamaumoit
Moo npenebpeusb. Torma mosyunm mmkomil nmpefea cxopocru 1B

rae b — roamuna BB. Ilpu 2 =2 mm V<2 10° cm/c. [daa cpasuemnus
3aMeTUM, UTO HPUBOAWMoe B JHTeparype suadenue V p[iasd rpeMydeil pryTn
komeGaerca or 1,6 - 10° [5] mo 4,9 -10° cm/c [6]. Ilpm mampix TommmHax
BB Moo npeneGpedsr Bpemeirem mpoGera JIB, Torma f; maer Bepxmee 3lia-
YeHNe BpeMeHH PasBUTHA JeTolauuu, B mamioM sKcIepuMelTe OHO HeCKOJb-
ko Mmenbime 100 me.

ITo cropocT geronanmonmoil BOAIB U mAUTeNbIocTH curiana At ¢ @IV
MO0 HalTH wwupuny soust peaknuu B d. Ilockoabky pauTeabiocTb
curnana ¢ PIY npakTudecku He 3aBHCeNA OT TOJIUHBI Tal0JEeTKU, U3 pUc. 3
naxogum At =~ 50 mc, orciona d 2~ 102 c¢m. Illupuna zonst peaknuu B 1,5 pa-
38 IpeBBIIAeT CpefHuil pasMep KPYyUHIok, U3 Koropsix cocrour BB. Hamnpas-
Jennas CKOPOCTL IIPOAYKTOB PeaKIHH, HalfeHIiasg 1o Yy OTKIOHEHHA Oal-
JUCTHYECKOTO MAaATINKA, paBugercsa 4 - 10* cm/c.
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HOPEOEJBHBIN TUAMETP
PACITPOCTPAHEHUA TA30BOI JTETOHAIINN B TPYBAX
Ncnoapsyemelii Ha IDpakTHKe SMIUPWYECKUil KpuTepuil mpefesia ra3oBoil JeTOHAIMA

moATBepAaeTcA ONHOMEPHOI Teopueil IpefelioB, YYNTHIBAIOIIEN IIOTEPH HUMIYIbCa H
SHEPrUM U3 30HBI PEaKINHU AeTOHANUMOHHOII BOJHLL I[lomydenmsle pe3yaLTATHl NMOKAa3bl-
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BalOT. yTo N7 PsAgA Ta30BHIX CMecell npemelbHbLIT AuaMeTp U IJIMHA 30HBI pPeaKuu Ha
mpejielie BeChbMa OJIM3KM K IIOIEPEYHOMY pasMepy sueiiku MHOrOQPOHTOBOI JeTOHATIMIH.
CymmecTBoBaliie IpefesoB MEeTOHAMH IPH PacHpoCcTpaHeHHHN B Tpydax
0o0ycaoBIeHo B3auMofelicTBHeM IOTOKa 3a Jugupyomum ¢poutom [AB co
crenkamMu Tpyonr [1]. C ymeubinenneM muamerpa TPyObI [MOTePH, BBI3BAHHBIE
TOPMOKEHHEM U OXJajkgeNeM IMOTOKAa Ha CTEHKAaX, BO3PACTAalOT U HacTylaer
CUTYAlNA, KOTJa caMOTOAIeP/KUBATOIIAACA AeTOHANA HeBO3MOKHA.

B HacrosAmiee BpeMa KpUTepHeM IJA HaXOKJIEHHA IpefelloB Ta30Boii
JeToHANIIH B KPYIJIBIX TPy0ax COy:KHT HaGmIogaeMblii HKcilepHMeHTAJIblo
mepexoy 0T MHoropoHToBOil cTPYKTYPH B kK crpyKType ¢ opmoil momepeu-
Hoii Boamoii (ommoromomwii crnuu) [2, 3]. TlockombKy OfHOrOJOBBII cHAIL
Bosunkaer npu A=nd [3] (A — momepeunsiii pasmep gueiikm, d-— gIHaMeTp
TpyOBI), TO Ompemesierie MPEIeJBLHOrO AUaMeTpPa CBOJUTCA K M3MEePEeHHIO HJIKH
pacuery A. B [2-—4] usmepensl 3uavenudg A mus pAAa TONINBHO-BO3LYIIHEIX
(TBC) u ronmuemo-rucaopofusix (THKC) cmeceir. O630p Mopmeneil sdeilrum
O pe3ylJbTaToB YHCJEHHOTO MOJedHIpoBaHHA MHoropouToBoil crpykrypst DB
B IIHporux TpyOax mpusemen B [3], m3 KoTOporo ciegyer, YTO B HEKOTOPBIX
CIyuyasix TEOpPeTHYeCKH ymaeTcsa MOOHThCA XOPOIIEro COrJacHsa ¢ HKCIepHMeH-
TAJAbHBIMI JaHHBIMU 110 pasMepy AUellKI.

Tarum oGpasoMm, TeopeTHuyecKoe HCCIefoBanne MpefeNoB [JeTOHANUH
HOPOBOMUTCA B OTPbiBe 0T (PU3MUECKOro MeXaHm3Ma Iipefiena, T. e. 0e3 yuera
noreps. llpegcrasiaserca memecooGpasHbIM paccMOTPeTh 3ajady O HOpefeb-
HOM pumaMerpe pacmpocrpamenns JIB ¢ ydeToMm moTepb HMIyJabca U 3IEPruu
W3 30HBl peaKUUH W CPABHHTHL Pe3yJbTaThl ¢ HCIMOJIb3YyeMBIM 3MIOHUPIUYECKUM
KpuTepueM. BmepBele 3ajavua o0 Ipefiejax AeTOHANUH cdopMylauposana b
[1] B ommomepmom UpPUOIMMKEHHH, IIPHYEM pe3yJIbTaThl KadeCTBEHHO COrJa-
CYIOTCA ¢ 3KCIlepUMeHTaJIbHbIMu Halmiogenusmu, OTMeTHM, 4TO IIOAXOA, OC-
HOBANNBHI Ha BBIOOPe ONMpedelAIIIX IlapaMeTPoB 3ajadvll, OTPaxkarolux
BasKHelllIne OCOGEHHOCTH PeaJbloro TeueHHs, B COYETAHHH C OAIOMepHOil
Teopueil, I0o-BUANMOMY, BIOJHE IPUTONEH s YCTAHOBJIEHHA IIPElleJOB Cy-
miecTBoBaHUA camonogpepsruparormuxca JIB. Ilpu opgumomepnoii mocramoBke
3a7aY0 KJIUYeBBIMI OCTAIOTCA BOMPOCHI MOMEJIPOBAHIA XHMITUECKOTO ITpeBpa-
HieHua cMecd u pacyera KodQ@HIIeHTa CONMPOTUBIEHHUA.

MsBectnbr gBa mopxojga K MmopenupoBanuio peakmuii 8 JIB. Ogum ocno-
BaH Ha HCNOJIB30BAHHN JAHHBIX 110 3aJePHKKAM BOCILIAMEHEHHS CMecH, IIO-
Jy4aeMpIM B YHapHBIX TPyOax, JPYyroid — Ha [eTAaJbLHOi cXeMe OKHCJIEHUS
ropiouero [3]. llpm pacuere moreph UMIyabca BO3HHKAaeT HeOOXOTIMOCTH
ydera HeyCTaHOBHBIIerocs xapaxTepa TedeHus 3a ¢poutoMm [[B. Tlocrapmen-
HYI0 BblIIle 3aJavy o IpefelbHOM mmamerpe pacmpocrpauenus JIB c¢ yuerom
HoTeph OymeM pellaTh Ha OCHOBe IIEPBOTO IMOAXOMAa K MOTeJHpOBAHHIO
peaxmuil.

1. Hunermueckue mapamerpsr TBC u TKC BroifepemM ma ocHoBe cpas-
HEHNA BBIPAKEHU M aqualarndecKoro mepuoja WHAYKIUNT

c-RT
i =g bV expRT

T IMIHNPUAYECRON 3aBUCHMOCTH IJ 3allep;RKU BOCILIaMeHeHHna
b
T = A[F]?[0x]” [In]° exp €))

rie Cv — TeIlloeMKocTh; I? — rasoBaa mocrosmnas; T - Temmeparypa; k —
NPEeJ9KCIONeHT B yPaBHEeHHH DPeaKIH appelHycoBCKoro Tuma; () — TemIoBoil
sdpderr pearmum; E — dHeprua akTHBALME; Ppo— HCXONHAA KOHIEHTPAIA
norpebageMoro pearexta; n — mopagor peawmuu; [F], [Ox] u [In] — Moas-
Hble KOHIEHTPAIUH TOPI0Yero, OKUCINTENA W HHEPTHOro pasbaBHTels B cMe-
CH; Ly — DKCIepHMeNTaNbHOe 3HaueHHe 3>PPEeKTUBHON DHEPrUM AKTUBAIIH.
U3 raxoro cpaBmenns caegyer, uto n=1—(a--b-4+c¢), E —
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Tabanpga ¢

+
B}
3
E, | p; |1
CmMech a b e | wrax: l l Bs;[, dy, e Cﬁl;m
ol Moms| Do | dp | % | MM
sel”

C,H, + 2,50, 1,549 | —0,67|—033| 0 [17,3]0,86(0,9| 5 |04 0,3 | [8]
CH, - posayx | 1,549 |—0,67|—033| 0 [17,3]0,90(1,5| 5 |210] 5,7 | [8]
CH, + 30, 0,355 0 —1 | 0 [27,5/092(08] 4 |0,19] 0,56 | [9]
C,H, + sosmyx | 0,355 0 —1 | 0 |27,51091,2]25(85 | 25 | [9]
H, - 0,50, 2,254 0 —1 | 0 [152]091]1,0] 3 [1,5 | 1,57 | [10]
H, -+ Boagyx 2,254 0 1 | 0 [1521092(09] 5| 4| 15 | [10]
C,H, + posmyx | 2,350 | 0,46]—1,26] 0 [34,20,96[09(08]| 52| 60 | [11]
CyHg + Bosmyx | 28,0 0,29 | —1,19 0,39 |36,8/0,9810,710,7| 80| 63 | [12]

CH, - Boamyx 12 590 0,48 | —1,94| 0 |[46,2]0,98]1,0]10,7{ 500 | 330 | [13]

IIpumeyaHue IlorpemHocTs pacuera I;, dj U f=; He Gojee 5 % BeIUUNH, YKABaHHBIX B

Tabanie. KiHeTHyecKne napaMeTrps! BEIOPaHB Ha OCHOBE HANIIYHYIET0 COOTBETCTBUA YCJOBMII M3MepeHU
3afieprKeK BOCIIJIaMeHeHUs YCJI0BUMAM B 30He MHOYKIiuM [ B.

Sfech Y u p— MaccoBag oA U MOJeKyJIAPHAA Macca, WHIEKC HIYJb OT-
HOCHUTCH K COCTOSIHWIO Ilepeq yAapHoil BojHoil; I, U 0 — 3HAUEHUA TeMIepa-
TYPHl M TJIOTHOCTM rasa Ha (PpPOHTe BOJHBI, OIIpefiesisieMble CKOPOCTBIO JIETO-
Hagum D. OrHomeHue TEINIOEMKOCTEH 7Y CYATAEM IOCTOAINHBIM U PAaBHBIM
cpeflHeMy 3HAYEHWIO MEKIY COOTBETCTBYIOIIEHl BEJIMUHHON [JIA MCXONHBIX Be-
IjecTB W [Jid TPOAYKTOB CropaHusA, COCTaB KOTOPHIX PAaCCUHUTEIBaeTcd Oes
yuera pucconuanuu. [las tpexarommbix Momexkya HoO u CO, B BbICOKOTEM-
MepaTypHBIX HPOAYyKTax CTOPAHUA JJIA HPOCTOTH GepeM Y3 = 8/7. Bemuumuy
Q onpefesieM 110 DKCIIEPUMEHTAJIBHBIM 3HAYCHHUAM CKOPOCTH HealbHON fe-
rouanuu Do U paccUUTaHHOMY 3HAYEHHIO

Q = Dy/2(v* —1).

TakuMm o0OpasoM, ypaBHenne KUHETHKH XHMUUYeCKoro mnpespamenua B B3
nMeeT BUJ

dp/dt = —kp exp (—E/RT)

(mapameTpsl ompeeeHbl KaK YKa3aHo BEHIIIE).

Ha ocunose pesynbratos [5, 6] cuuraeM, uTo B HmeycTaHOBUBIIEMCH II0-
Toke 3a poHTOM [IB cpemHuii mo 30He peaknuum KodIPQUIUEHT COINPOTUBIE-
aua C;=1T (T — rugpaBimdyeckoe comporupjgenune TPYOB I1IPH YCTAHOBHB-
meMmcd Tedenun). Torga mo 3akony baasuyca

C; = 0,3164/Re%%,

rge Re =u,d/v; u; — ckopocth rasa ma ¢ponte geToHALUU; V — KUHEMATH-
qecKas BSASKOCTE, onpefesaseMas 1o (OpMyse U3 KAHETUYCCKOH Teopuum ra-
3o [7]:

v = 26,69-107% (w7 )" /ryp;, 1.

3nech ry — paguyc MOJEKYJIBl CMeCH B MOJeJu TBepasix cdep, A; u — cpen-
HAA MOJeKyJapHas Macca. B rmagkoit TpyGe cmpasegampa aHajgorug reii-
HOJbMica, T02TOMY KO3 PUIHMENT TemaooTgauyu B crTenky Tpyos Cy — Cj/2.

Cropocts peromanmuu D, Bxogdmiag KaK mapaMerp B cTar@oHapible
ypaBHEHHsA COXPaHeHHMs Macchl, KojauvecTBa [BuzkeHus u osueprum |1, 5},
a TaKjke B BEJIUTHHBI ¢ UHIEKCOM [ M COOTHONIEHUA JJIA IOTePh Ha TPeHHE I
TeMI00TAAaTy, HINEeTCS IMPUCTPeaKoll mo Merony [9].

2. B raGa. 1 upuBefeHbl pPe3yJbTAThl pPacYeroB [JIs HeKOTOPBIX CTe-
xmomerpuuecknx TBC u THC. 3nauenue mnpemeasHoro guamerpa d, (un-

120



Puc. 1. Pacuernsle JUHMM W 3KCIePUMeHTANbHbIEe [2] TOUKH 3a-
BHCHMOCTH IIPejeldbHOr0 AMaMeTpa [AEeTOHAIMM OT HAYAJBHOIO
cocrasa cMmecu (I — C.H,— Bo3nyx, 2 — CoHz — Bo3myX).

mexcoM ! o0osmauensl B majbHeiIIeM MapaMeTpsl Ha
mpefiesie IeTOHAIMH) CPABHUBAIOTCA € BEIHYTHOHR A,
namepenHoii 8 [2—4]. Tlpn mpunsarsix mapamerpax 4,
a, b, ¢, £y (cM. Taba. 1) B BeIpayReHUN [JIA 3aIePHKKH
Bocrutamererua (1) [8—13] 4 = (0,3 = 1,2) A, mpu-
geM miaa cmeceit 1—4, 6: d, = A/x. B tabn. 1 yxasamus
TaK#e pacueTHble BEIWYNHLI OTHOCHTEIBLHOro CHIie-
HHs CKOpoCTH feroHammm ma mpefeie D;Dy', ormomre- |
HWe [IWHLI 30HBl Peaknuu [, ¥ Aumamerpy TpyOnl d, u
Hegoropanue cMecu B Iockoctn Yemmena — Hyre
Bexmunna (Do — D,)/D3 " B coorsercrsun ¢ [1] wme
npespmmaer  10—15 %, Hemoropanue B mxockocTu
Yenmena — Hyre mocrmraer 5—6 9%. Jlauma 3omet
PeakIuu Ha Tpefele DPACHPOCTPAHEHHS eTOHAUM OJM3Ka K MpefelbHOMY
omaMmerpy, T. e. ; ~ d, 1 MHOTO GoJblle MANHBI 30HBI MHIYKIUM CaMOBOCILIA-
MeHeHHU# [, paccuuTeiBaeMoit 0e3 yuera moreps ({, > [;). DakTUvecKH AAUHA
30HBI PeaKIUU Ha Tpefiele OMMU3KA K pa3Mepy AYeHKH A.

Ha puc. 1 u B raba. 2 mpusegennl pacueTHble 3aBUCHMOCTH TpPeJeib-
HOTO JAHaMeTpa W JAPYrUX MapaMeTpoB JeTOHAIMU OT HAYAJIBHOTO COCTABA
(o0 — Koa(ppuIMenT MBOBITKA TrOPWOYEro) TPUH HAYAIBHOM [ABJIEHUH Do =
=0,1 MIla. OrmeruM Xxopollee coriacue pacyeTHLIX 3HaueHHl d;, ¢ Belau-
qunoii A/m [3] mas cocraBoB, oGefHeHHBIX ToplouuM. Iemonb3oBaHHbIE B
pacyerax HMOUPHYECKHe 3aBucuMocTu tuma (1) modydyeHb WMEHHO [JIs
OeHBIX cMeceil, YTO MOJKET CIYMHUTh OOBACHCHHEM pas3iINYdsg Pe3yJIbTaToB
npu o > 1.

Ha puc. 2. mposegeno cpapHeHMe pacuyeTHbIX 3HaueHuii d, u [, co sHa-
YeHNAMI ) W TPOXOJBHOTO pasMepa Aveiiku L B 3aBUCUMOCTH OT OOBEMHO-
ro comepskanua aprouna 0=Z/(Z+8,6) mpu pn=0,013 MIla. Jauubie mo
cKopoctu geronanuu Do u Benuunmnsl L B3arel uz [14]. Yureno, uro A u
L ceasannl sMnupuveckuM coornomenumem A ~ 0,62L [2, 3]. Uz pme. 2
BUIHO, 4T0 d; ~A u [, ~ L B mupokoM [quamasoHe cremeHun pastaBieHus
cMecn apromom. OTMeTum, 4TO He[OropamHe cMmecHm B IUIocKoctn Yemmena —
fHyre mocruramo B pacuerax 8 Y. Mz pue. 3, rae cpaBHUBAIOTCH pacyeTHBIE
3HAYEHHA ¢ SKCIePUMeHTOM, BUIHO, 4To d; ~ A/ m [ ~ A.

Tabamma 2

N E, D
D, KI MIDx KK ! I M |Bs, %
Corecn * /e KMO JIb v KT " MOJIb Dy MM b
5]
=4 0,50 | 1600 28,73 1,358 | 1,517 2 17,3 0,925 120 29 4
2 0,63 | 1700 28,70 1,349 | 1,762 2 17,3 0,905 |10 12,6 6
| 0,76 | 1770 28,67 1,341 | 1.962 2 17,3 0,895 | 6 8,5 6
1,0 1864 28,62 1,328 | 2,276 2 17,3 0,906 | 3,4 5,7 5
jas) 1,32 | 1940 28,56 1,320 | 2,538 2 17,3 0,870 | 2,4 4 6,5
IS} 2,1 2020 28,42 (1,303 {2,923 2 17,3 0,890 | 1,3 4.9
=
” 0,52 | 1500 28,81 1,353 | 1,354 2 27,5 0,967 | 218 250 11
= 0,63 | 1610 28,80 1,348 | 1,588 2 27,5 0,960 59 100 1,6
0,75 | 1700 28,80 1,340 | 1,816 2 27,5 0,950 26 57 2.1
! 1,0 1822 28,78 1,327 | 2,183 2 27,5 0,940 10 25 2,5
o 2,34 | 1775 27,72 1,293 | 2.345 2 27,5 0,960 23 140 1,5
(]

IIpumeuaHue. IIpeAcTaBieHsl BKCIEpUMEHTANIbHBIE 3HaueHUA Dy u A.
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0 0,3 06 6 P Mila

Puc. 2. 3aBucuMOCTH TpeJeNbHBIX AmHAMH4e- Puc. 3. 3aBUCHMOCTH IIPefelIbHBIX JU-

. HAMHYECKHX TapaMerpoB [eTOHAIINHN
ckux TmapamerpoB meroHamum cMecu CoH, 4 (‘,TE}XI/IOMGTPH‘{ECIEOfI eyecn CoHy —

+ 7,605+ ZAr or o0BeMHOro comepanus Ar  BO3TYX OT HAYalJbHOIO [JABJEHUS
(TwHEE — pacdeT, TOYKHU — DKCILepU-
menrt [4]).

{AuHAU — pacyeT, TOYKM — dKcIepuMent [14]).

Taxkum 06pasoM, MCIMONB3YEMbIiI Ha MpAaKTUKe HSMMUPUYECKUN KPUTepPHil
Ipefesa TA30BOM JeTOHAIIWH MOATBEPIKIAETCS OMHOMEDPHOH TeopHeil mpe-
[eJIOB, YYUTHIBAIOIIEH ITOTepu UMIIYJIbCAa M DHePrum m3 30Hb peaknun [{B.
Ilonyuennsie pesynbrarsl mokaseiBaoT, uto gag paga TBC um TKC mpe-
JeTbHDI AMaMeTp W AJHHA 30HLI PeaKIUMH Ha Mpejeie BecbMa OJH3KH K
morepednoMy pasmepy sueiikm wMuorodponrtosoir [IB. Ilpumsreii mpuban-
JREHHBI TOMXON K ONHCAHUIO ITpoliecca XUMHUYECKOro IpeBpaIleHns He
BCerjga CrpaBefiinB, TaK KaK DKCIEPUMEHTHI [0 U3MEPeHHI0 3ajiePiKeK
BOCILNIAMEHEHUs MPOBOAATCH, KAK MPaBUIO, ¢ CHILHO pPa30aBIeWHBIMU CMe-
CAMI IPU OTHOCUTENBHO HU3KUX JABIEHUIX.

B cBsasu ¢ ormM mMeerTcda macymimag 3ajada moJydeHums uu@OpManuu
00 0CO0EHHOCTAX CAMOBOCIJIAMEHEHHs PEAJbHBIX ra3oBBIX cMeceil IIPU ypPOB-
He [aBJeHUsd, COOTBETCTBYMOINEeM Ipolleccy meroHanum. i MHOrux ropio-
qnx, MPeCTaBAANIIIX NPAaKTAIeCKHN HHTepec, Takoro poga HHEOOPMATHM
TIpoIe BCEro MOKeT OBIThL TOJyueHa OIBITHLIM IyTeM, MOCKOJBKY IeTajlb-
Hble KHHETHYECKMe CXeMBI XUMHUYECKHX IpeBpamieHuii B 30He peaKIuR we-
TOHATIMOHHOM BOJHBI He CYN[eCTBYIOT.
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