PACITPOCTPAHEHHUE I'OPEHUSA

OnnuM u3 pyHAAMEHTAIBHBIX CBOWCTB IJIAMEHHU, BIIEPBBIC YCTAHOBJICHHBIM B. A.
MuxenbCOHOM, SIBISIETCS CIIOCOOHOCTB €r0 K CaMOIIPOU3BOJIBHOMY
pacrpocTpaHeHu0. BO3HUKHYB B pe3yJIbTaTe BO3JACUCTBUS UCTOYHUKA 3AKUTAHUS,
I1aMs B JAJIBHEHIIEM CAMOCTOSATEIBHO IIEPEMEILIAETCS 110 TOPHOYEN CMECH C
HEKOTOPOH CKOPOCTBIO. Y CTAHOBJIEHUE CBA3U CKOPOCTU PACIPOCTPAHECHUS
IUIAMEHHU CO CKOPOCTBIO XMMHUUYECKON pPEeaKIMU U TEIIOPU3NYECKUMU CBOMCTBAMHU
TrOPrOYEN CMECH NPEJCTABIIIET OJHY U3 OCHOBHBIX 3a/1a4 TEOPUU TOPEHMUS.

PaccmaTtpuBaemMble HHXKE SIBICHUS HMEIOT TAKXKE CAMOE HEMOCPEICTBEHHOE
OTHOULIECHHE K MOBCEIHEBHOW MPAKTUYECKOU IESTEIBHOCTH OPTAHOB MTOXKAPHOU
OXpaHbl, TaK KaK MOKap — 3TO MPEKAE BCEr0 CUCTEMA C PACIIPOCTPAHSAIOIMMCS
ropeHreM. OCHOBHBIE KOJIMYECTBEHHBIE TAPAMETPhI, XapAKTEPU3YIOLINE ITOT
MPOIIECC, — CKOPOCTh PACIPOCTPAHEHUS IJIAMEHU U CKOPOCTh BBITOPAHHUSI B
OCHOBHOM U ONPEACIISIIOT N3MEHEHHE TUIOMIAM U TEMIIEPATYPHOTO PEXUMA
noxapa Bo BpeMeHHU. [103ToMy 3HaHME 3aKOHOB PaCIIPOCTPAHEHUS TOPEHHUS TIO-
3BOJISIET B IPUHLIMIIE ONPEIEIATh WIH IPOrHO3UPOBATH TUHAMUKY Pa3BUTHS
MOXapa, T. €. HalpaBJIECHUE U CKOPOCTh TOPCHMUSI.

['openne Ha moOXKape SBIAETCA YPE3BBIYANHO CIOKHBIM MHOTO(MAKTOPHBIM
nponeccoMm. Knaccuyeckue 3akOHbI OPraHM30BaHHOTO TOPEHUS IPOSIBISAIOTCS U Ha
[OKape, HO OHU CYLIECTBEHHO OCJIOXXHEHBI PSJIOM CIydallHbIX (DaKTOPOB,
IIPEABUACTh KOTOPBIE 3apaHee WIA JaK€ YCTAaHOBUTH B IIPOLIECCE IIOXKapa HE
Bcerga ynaerca. IloaTomy ymeHue mpaBUIIBHO TNPOTHO3UPOBATH IIOBEICHUE
BEILECTBA WJIM MaTepuana B YCIOBHUAX I10’KApa, OLCHUTh BIUSHUE TE€X WIM MHBIX
YCIOBUHM, TNpPU KOTOPBIX BO3MOXHO IPOTEKAHHWE TOPEHMs, HEMBICIUMO 0e3
rIyOOKHUX 3HAHUIN COBPEMEHHBIX MPEACTABICHUI 110 TEOPUH TOPEHUSI.

I'OPEHUME I'A30B
Kunernveckoe ropenue ra3os

Kunernyeckoe ropeHue mnpeacraBisieT co0oil TOpeHHe NpeaBapUTeIbHO
NEpPEeMEIIaHHBIX CMECe TOPIOYero M OKHCIUTENsA. OJTO Haumbojee MpOCTOH,
NOJJIAIOIINANCS TEOPETUYECKOMY aHAJIM3y BHJI TOPEHMS, BCIEACTBUE YEro OH
ABJIIETCSL M HAU0OJIee N3yUYEHHBIM.

Ha IoKape 5TOT BUJ I'OPCHUS BCTPEUACTCS CPABHUTCIIBLHO PEIKO. Ero moxno
Ha6J'IIO,Z[aTL, I'’IaBHBIM O6p8,30M, Ha CTaaAWH BOCIINIAMCHCHU: IIPH
CaMOBOCIIJIAaMECHCHWH UJIN 3aKUTaHHUH. I/IHOF,Z[a OH UMECT MCCTO IIPpH IIOXKapax
TCXHOJIOTHNYCCKOTO O6OPYI[OBaHI/IH, " 110 BHCHIHCMY ITPOSBJICHUIO 3TOT PCIKUM
ropcHus O0OBIYHO BOCIIPUHHUMACTCA KaK B3PbIB UJIM BCIIBIIIKA.

CTpyKTypa KHHETHYECKOIr0 IJIaMeHM. /(15 noHuMaHus: MexaHu3Ma
pacnpocTpaHeHus MJIaMEHU IO CMECH ra3000pa3HOro roprovero U OKUCIUTENS



MIPUBEEM CIEIYIONTYI0 TPUHIINIHATBHYIO cxeMy. [Ipu pactipocTpaneHnn ropeHus
110 HEKOTOPOU CHCTEME UCXOIHYIO CMECh OT MPOIYKTOB TOPEHUST OTIENSET y3Kast
CBETSMIasICsI 30HA, Ha3piBaeMasi PpoHTOM TutaMeHd. DPOHT MIIAMEHH MPEICTABISET
co00i1 TpeXMepHYI0 00J1aCTh, B KOTOPOH HAUMHACTCS U 3aBEPIUIACTCS XUMUIECKas
peaxivs B3aMMOCHCTBHSI TOPIOYETO C OKHCTUTENeM. B 3Tol 30He B BU/I€ TEIUIOTHI
CTOpaHHUS BBIACISETCS BCSA MOTCHIIMATbHAS (XMMHYECKAas ) YHEPTHS TOIUTHBA U
TEMIEpaTypa J MOBBIMIAETCS 10 MAKCUMAIBHOTO 3HAYCHHSI — TEMITePaTyphl
ropenus. B 30He nepes GpoHTOM TIaMEHN KOHIIEHTPAIIHSI HCXOTHBIX
KOMITOHEHTOB TIOUTH HE MEHSETCS, TOCKOJIbKY XUMUYECKOE B3aNMOICHCTBHE
MEXy HUMH HE TTPOTEKAET M TEMIIepaTypa rOprovei CMeCH paBHa HavyaIbHOM.
Hemnocpencteenno nepen GppoHTOM TutaMeH™** (30HOM XUMUYECKON PEaKITin)
(KOHIIEHTpAIHSI peareHTOB MOHMKAETCS, TJIABHBIM 00pa30M, BCIIEACTBUE
pa30aBieHus ee MpoayKTaMu peakiuu. Bo GpoHTe m1aMeHu B pe3ynbTare
XUMHYECKOHN peakiuy TOPSHHUS KOHIIEHTPAIIUS UCXOJHBIX KOMIIOHEHTOB PE3KO
CHIDKAeTCs 70 HYJIS, @ TeMIIepaTypa JOCTUTaeT MaKCUMAJIbHOTO 3HAYCHUSI.
BceneacTBre MONEKyISIpHON TETUIOMPOBOIHOCTH TEMIIEpATypa mepel 30HOM
XUMHYECKOHN peakiii MOHOTOHHO TIOBBIIIAETCS OT HAYAJIbHOW TeMIIEpaTyphl
TOPIOYEH CMECH JI0 TeMITepaTyphbl, OJIM3KON K TeMIIEpaType TOpeHwsl, 00pa3ys 30HY
(bu3HYeCcKOro mporpena.

J171st GONBIIMHCTBA YTIIEBOIOPOIHBIX cMecel (DPOHT IUIAMEHU MPEACTABISIET
co0o¥ SPKYIO 30HY CBEYEHUS, KOTOPYIO MOKHO HAOMIOAATh BU3YATbHO HIIN
3aperucTpUpPOBaAThH C TOMOIIKLI0 poTochemku. CBeUeHNE PpOHTA TUTAMEHH UMEET
XUMHUYECKYIO TIPUPOTY, ABIIAETCS ; PE3yIbTaTOM IIPEBpaIlCHUs] BEIIIECTBA U
onpenensiercs pagukanamu/ Cr, CH u HCO. Ilpu 3TOM TOJIIMHA 30HBI CBEUCHHS
COOTBETCTBYET TOJIIMHE 30HbI PEAKIIUH.

Kak Oyzaer moka3aHO HWXE, TOJILMHA 30HBI IUIAMEHM HE MPEBBIIIAET, Kak
IPaBUIIO, JOJIEH MWUIMMETpPa, MO3TOMY YCIOBHO (POHT IUIAMEHU CUUTAIOT
MOBEPXHOCTHIO. DTO 3HAUYUTEIBHO OO0JIETYaeT PACCMOTPEHHE M TEOPETHUECKU
aHaJlu3 SABJICHUS, TIO3BOJISIS TApaMETPhl TOPEHUsI OTHOCUTH HE K eIMHUIE 00bema, a
K €JMHMIIE TIOBEPXHOCTU (PPOHTA IUIAMEHHU.

CTaHI/IOHapHBIC N HCCTAllMOHAPHBLIC ILJIaMCHA. B 3aBucumyioctn ot YCJIOBI/Iﬁ
IIPOTCKaHUsA IMPpOoHIeCca ropCHUs (1)pOHT IJIAMEHH MOJKET OBITh CIIOABMKHBIM HJIN
ABHKYIIUMCA. B IIEPBOM CJIyda€ UMECT MCCTO CTAlIMOHAPHOC ILIaMs, a BO BTOPOM
— HECTAIMOHAPHOC WUJIN ABHXKYIICCCH.

CranmoHapHoe MjamMsi MOXXHO HaOmogaTh Ha OYH3EHOBCKOM TOpenke, TIe
INPOCTPAHCTBEHHOE pacroyiokeHue ¢poHTa MiaamMeHu ¢(ukcupoBaHo. B stom
Cllyyae yCTaHaBJIMBAETCS AMHAMUYECKOE DPABHOBECHE MEXAY BBITEKAIOIIUM U3
COIlJIa TOPEJIKU MOTOKOM CBEXEW TOproueil CMECH M BCTPEYHBIM IMEepeMelIeHHEM
dbpoHTa TIIIaMeHHU.

Hecranmonapuoe cdepuueckoe minamsi oOpasyercs Npu HHUIMHPOBAHUH



(3@KHUraHuM) ropeHus B OOJBIIOM 00BbEME HEBO3MYILEHHOW roproueir cmecu. B
3TOM cilydae (POHT IUIAMEHU MPEACTABIAET CO00M c(hepruuecKyr0 IMOBEPXHOCTD,
JUaMEeTp KOTOPOM BO3PAacTacT IPONOPLUOHAIBHO CKOPOCTH U BPEMEHU T'OPEHHS.
HecraumonapHoe miams ¢ IUIOCKMM WM HCKPUBJIEHHBIM (DPOHTOM IUIAMEHHU
MOKHO HabOmonaTh B TpyOe KoBapna—/[)xoHca, npeacrasisitomieid coooi BepTH-
KQJIbHO PACIIOJIOKEHHBIN CTEKIISHHBIN COCY/I, 3alI0JHEHHBIN TOPIOYE? CMECHIO.
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Pue. 6.3. CxeMa pacnpocTpadeHHS IJIaMeHH O romoreHHoH
ropioueil cmecH
a — 1pyba Kopapaa — Jxouca; 6 — ropeaxa Bynsena

? UcxoparAR
| CMECH

[ToHsiTHE HOPMATTLHOI CKOPOCTH pacHpOCTpaHEeHHs TuIaMeH. B Teopuu ropenus
pa3inyaroT BUJUMYIO U HOPMAJIbHYIO CKOPOCTH.

DJieMEeHThI TeIUIOBOIl TeopuH pacnpocTpaHeHusi miamMenu. CyIiecTBYIOT
JIBE TEOPHH, OOBSICHAIOIINE MPHUPOAY PACIPOCTPAHCHUS IJIAMEHH IO TOPIOYEH
cmecu — nudPy3rnoHHAS U TETIIOBAsI.

CoriacHO mnepBOi TEOPUHM, NEPEMEIICHHE 30Hbl XUMHUYECKON pEeakuuu B
IPOCTPAHCTBE CBA3aHO C Nudy3uell akKTUBHBIX YACTHIl — PaJUKAIOB M3 30HBI
XUMHYECKON peaKinu, TJIe IPU BBICOKON TeMmIepaType OHU 00pa3yroTcsi B U30BITKE
B CBEXYIO0 cMech. O0manas ype3BbIUaifHO BBICOKOM PEaKIMOHHON CIOCOOHOCTHIO
(T. €. OUYeHb MaJbIM 3HAUYEHHWEM SHEPTUU AKTUBALIMU), OHU CIIOCOOHBI YK€ MpHU
HOPMAaJIbHOM TEMIEPAType SABIATHCSA LEHTPAMU XMMUYECKOW PEaKIIMU B3anUMOIEH-
CTBHS rOoprodero ¢ okucaureneM. [loaromy, nmonagas B OTHOCUTEIBHO XOJIOAHYIO
CBEXYIO TOpIOUYYI0 cMech Imepel (QPOHTOM IIJIaMEHM, OHHM WHUIUHUPYIOT
XUMHUYECKYI0 PEAKLHI0 TOPEHUS M TEM CaMbIM OCYILECTBIISIETCS MEPEMEILECHUE
¢poHTa MmIIaMeHu B MPOCTPAHCTBE.



[Ipynumas BO BHHMMaHHWe, 4TO 1”77 , MOYHO BBIBECTH BBIPAKEHUE IS
HOPMAaJIbHON CKOPOCTH:

C yueroM ypaBHeHuss AppeHuyca (ISl CKOPOCTH XHUMHUYECKON peakiun)
BbIpakeHue (6.9) mpuMeT cieayomui BUsI:
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A, €,, Po — COOTBETCTBEHHO TEIJIONPOBOIHOCTbD, TEIUIOEMKOCTh U IJIOTHOCTD
TrOPIOYEN CMECH;

Ua _ -HOpMaJIbHasl CKOPOCTh PacIpoCTpaHeHUs MaMeHu; Q— TernioBoi 3pgext
XUMHYECKOMN peaKInH; W— CKOPOCTh XUMUYECKON PEAKIIUH.

OTO BBIPAKEHUE IOKA3bIBAET, YTO HOPMaJbHAsl CKOPOCTh PACIpPOCTPAHEHUS
IUIAMEHU sBisAeTCA (PyHKUMeH psaa (PU3MKO-XUMUYECKHUX CBOMCTB CMECH U
CKOpPOCTH XMMHUYECKOWN pEAKLIUH NPU TEMIIEPATYpPE TOPEHUS], @ UMEHHO:

CJ'ICI[OB&TCJILHO, TOJIIIINHA (I)pOHTa IJIAMEHH MOXET OBITh IMPpCACTABJICHA KaK
CyMMa TOJIINH 30H (1)I/ISI/IIICCKOFO nmomgorpeBa Hu XUMHYECKOU pE€aKIuu. Omna
N3MCHSACTCA 06paTHO IMPpONOPHUOHAIBHO CKOPOCTHU I'OPCHUA.

C yBenMYEHHEM CKOPOCTH TOPEHUs TOIIIMHA 30HbI TUIAMEHU YMEHBIIAETCS.
Jnst OONBIIMHCTBA CMECEHW YTreBOJOPOJIHBIX TOIUIMB B BO3AYXE, Y KOTOPBIX
HOpMaJbHasi CKOPOCTh He mpeBbimaer 1,0 M-C', TOJNIIMHA 30HBI IUIAMCHH
cocraBisiet 0,1-1,0 mm.

BausiHue HEKOTOpPBLIX (PAKTOPOB HA BEJUYUHY HOPMAJIbLHON CKOPOCTH
ropenusi. HopmasnbHast CKOpOCTh pacipOCTpaHEHUs MJIAMEHU SABIIETCS OJHOM M3
BaXHBIX XapaKTEPUCTUK MOKAapHOW OMacHOCTH Ta3000pa3HbIX BemecTB. Kak
cienyetr u3 (6.9), ee BeNMYMHA 3aBUCUT OT XMMHUYECKOH MPUPOJBI TOPHOYETr0 U
OKHUCIUTENS, PU3NYECKUX U TEIUIO(PU3UIECKUX MTapaMEeTPOB TOPIOUEH CMecH (¢, ,p
o, H, T, , T, , Q), T. e. oHa omnpeaensiercsi PU3NKO-XUMUIECKUMHA CBOWCTBAMH
roproueil cMecu, ABISACH, 1O ompeneneHuio B. A. Muxenbcona, ee ¢yHnamen-
TaJIbHOW XapakTepuCcTUKOW. CyIIHOCTh TOPEHUS 3aKJIIOYaeTCs B TOM, YTO OHO He
MOXET CYIIEeCTBOBAaTb, HE PACHpPOCTPAHsSCh, W HW3MEHEHHE YCIOBUHM ero
OPOTeKaHHUsS MPHUBOAUT K M3MEHEHUIO BEJIMYUMHBI HOPMAJIbHOW CKOPOCTH
pacrnpoCTpaHEHHS TOPEHUSI.



CyIIHOCTh TETIOBOM TEOPHH 3aKIIOYAETCSI B TOM, UTO OT MOBEPXHOCTH (pPOHTA
IUIAMEHH, T JOCTUTaeTCsd MaKCUMallbHasl TEMIIEPATypa, K CBEXKEHU CMECH 3a CUET
TEIJIONPOBOJAHOCTU IIepeaeTcsl MOToK Tera. Ilox ero neicTtBreM mpoOMCXOIUT
pa3orpeB CMEeCU 0 TEMIIEPATYPbl CAMOBOCILIIAMEHEHUS, B PE3YJIbTAaTE IPOUCXOIUT
CaMOIIPOM3BOJIbBHAsT XUMHMUYECKass peakuus. [I0CKOJIBKY TEIUIOBOM IOTOK Iepena-
€TCSl HENPEPBIBHO, IPOUCXOAUT IOCIEAOBATEIBHOE BOCIUIAMEHEHUE TOPHOYEn
CMecH, T. €. IepeMellieHne (PPOHTa INIAMEHHU 10 CBEXeH roproueit cMecu.

Jlenenne  MexaHW3Ma  paclpOCTpaHEHUs IJJaMEHH Ha  TEIUIOBOM W
muhPy3MOHHBIN  SBISETCA YCIOBHBIM M OTpPaXaeT HEJOCTAaTOYHO IIOJTHOE
npecTaBiIeHne o0 (HhaKTHUECKOM MeXaHW3Me mpoliecca. TermtoBas Teopus MOXKET
OBITh IPUMEHUMA TIPY PA3ITUYHBIX MEXaHU3MaX PEAKIUU B TUIAMEHH, €CITH TOJIBKO
cobiogaeTcs momoOue moJield Temriepatyp W KoHueHTpauui. Juddy3nonHas
TEOpHUsl TMPHUMEHSETCS MpH IIEMTHOM MEXaHHW3ME B IUIAaMEHH M OCOOCHHO B TeX
CIIydasix, KOTJla BelMKa KOHIIEHTpaIlMs aTOMOB BOJOpoJa B 30HE peakuuu. Ilo-
BUMMOMY, Ha CaMOM JIeJI€ B Ipoliecce epeMenieHns PpoHTa MIaMeHH 10 CBEXen
rOproYeil CMecH CyIIECTBEHHBI 00a (hakTopa: U TEII0oBOM, U TU(Y3MOHHBIH, T. €.
uMmeeT MecTo MU Py3nOHHO-TEIUIOBOM MEXaHU3M PACTIPOCTPAHCHHMS TIJIAMEHH.

Jlst cMeceii ¢ BBICOKOH CKOPOCTBIO pacmpocTpaHeHus Gpopma GppoHTa TUIaMEeHH
npubIMKaeTcss K noiycdepe, YTO 3HAUUTEIHHO OOJIErdyaer pacder MOBEPXHOCTU
¢bpontra miuamend. B wmemieHHO ropsummx cmecsx ¢Gopma (QpoHTa IJIaMEHU
3HAUYUTENBHO CIIOKHEE M 3TO 3aTPYJHSAET BBIYMCICHMS, CHUXKAsg €ro TOYHOCTb.
[ToaTOMY 3TOT METO MPUMEHSETCS JIJIs1 OBICTPOTOPSIINX CMECEH.

JAud¢py3nonnoe ropeHue rasa

Ha noxape B 0cCHOBHOM BcTpeuaercs Au(dy3noHHOE TOpEeHue, Korjaa CKOPOCTh
JuMuTUpYyeTcsa (ompenensieTcsi) CKOpOCThi0 00pa3oBaHMs TOprovei cMmecu, T. €.
CMEIICHUEM TOPIOYEro ¢ OKUCIUTENIEM (KHCIOPOAOM Bo3AyXa) 3a cueT nuddy3un.

Tunuunoe nuddy3nonHoe muamsi odpaszyercs Mpu CrOpaHUHM TOPIOYEro rasa,
BBITEKAIOIEro U3 TpyOku B atMocdepy Bo3ayxa. Koraa ckopocTs cTpyn HeBenuKa,
rpaHulla TJIAMEHU YCTOWYMBasA, IUIaMsi Ha BUJ «TJaJKOE», TOPEHUE IMPOTEKaeT
cnokoiiHo. C  yBelIMYEHHEM  CKOPOCTH  HMCTEUEHHUS  BbICOTA  IUIAMEHHU
NpONOPLUHUOHAIBHO  Bo3pactaeT (puc. 6.10). Takoe ropeHue ABISETCA
JaMUHAPHBIM.

XoTa B OOJBIIMHCTBE CIIly4yaeB Ha MPAKTHKE MPUXOIUTCA HMETh [eJ0 C
1 Gy3nOHHBIMU TYpPOYJIEHTHBIMH IIJIaMEHAMH, OOJbIasg 4acTh HAyYHBIX paldoT
MOCBSIIIEHA HCCIEAOBAHUIO JIaMUHApHBIX Iud(y3MOHHBIX IJIaMeH, Oosee
JOCTYIHBIX JIJIsl 1a00paTOPHBIX UCCIIEAOBAHUMN U TEOPETUUECKOTO aHAJIH3a.

Crpykrypa auddysuonnoro mnjaameHu. CorinacHo  OOIIECIPUHSATHIM
MPEACTABICHUSIM, MPU TOPEHMHM BBITEKAIOIIETO TOpPHOYEro raza B aTMocdepy
BO3/lyXa KHCIIOPOJ MOCIEAHEro, TudPyHaupys depe3 cliou MPOAYKTOB TOPEHUS,
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MIOCTYIIAaeT K 30HE TOPEHUS, IJI€ BCTYIMAET B XMMHUYECKYIO PEAKIIUI0 OKHCICHHUS C
roprouum (puc. 6.11,a).

Benencreue nuddys3nun OKUCIUTENS U3 OKpPYKAIOLIEH cpelbl KOHIEHTpalus
TOPIOYEro Ha HEKOTOPOM PACCTOSIHUM OT Cpe3a ropenku x, cHusurcs ¢ 100% mo
BEPXHEr0 KOHIEHTPALMOHHOIO IMpejesia BOCIUIAMEHEHHS M C 3TOr0 MOMEHTa
CTaHET BO3MOXKHBIM IPOTEKAHUE

Puc. 6.10. HameHenHe BHCOTH NJaMeHn oT CKOPOCTH
HCTEUeHHs rasa H3 TOPeJKH NOCTOSHHOTO AHAMeTpa
] — namuHapHbili peXMM ropeHus; 2 — mnepexoiubil
PeXuM ropenus; J — TypOYJeHTHHH DPeXuM ropennus

XUMHUYECKOH peakiuu (puc. 6.11,6). M3-3a 601b110T0 N30BITKA TOPIOYETO B
3TOM 00J1acT 00Pa3yIOTCsI B OCHOBHOM TIPOIYKThI HemoiHOTo okucienws (CO,
CH,, yrnepon u 1. 11.). OGpa3zoBaHue B 3TOi 0071aCTH yriiepoaa 00yCIOBINBAET
SIPKO-)KeNnToe cBeueHue qudGy3noHHOTo TuiaMeHu. [1o Mepe pacxompoBaHus
TOPIOYETO W IMOBBIMICHUS KOHIICHTPAITUH OKUCITUTENS, CKOPOCTh XUMUYIECKON
PCaKIIUU U3MEHSIETCS B COOTBETCTBHH C TPadUKOM.

Y% » i * | TooaYKTH
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Puc. 6.11. Crpykrypa anddysuoNHOro JamMunapuoro naamenn
@ — CXeMa TOpeHHA ra3oBoro QoHTaHa; 6 — H3MeHeHHE KOHUEHTpA-
uHu ropiovero (/) B ckopocTH XHMHYeckoll peakums (2) so thponTe
MIaMeHH



Beicora pu¢p¢y3uonHoro miamMenu. Ee 3aBUCHMOCTH 0T PpasjIMYHBIX
(pakTopoB.

B pa6orax no nu¢¢dy3noHHBIM MIIaMeHaM HOpMajibHasi CKOPOCTh TOPEHUs, KaK
3TO MPUHATO I KUHETUYECKHX CMecel, Kak MpaBwio, He ompenenserca. B
OTIIMYME OT KHHETUYECKOTO TOpPEHUs CKOpOCTh AU(P(GY3UOHHOTO TOPEHUS,
paccuuTaHHasi, HapUMep, KaKk pacxoJ] ra3a, OTHECEHHBIN K 3JI€MEHTY KOHUYECKON
MOBEPXHOCTH IUIAMEHH, 3aBUCHUT OT KodpdunueHta auddy3un oxkucauTens,
JiaMeTpa TOPEJIKY, T. €. He SBJISETCS] KOHCTAHTOM Mpoliecca TOpeHusl.

[Toatomy myig nudpy3MoHHBIX TUIAMEH B HACTOSIIEE BPEMsl OrpaHUYHMBAIOTCA
OmpeNeJIeHUEM JIMIb BBICOTH (akena IuiameHu. Mcxoas w3 cooOpakeHui
pa3MepHOCTH,

rjae H,, — BbICOTa MJIaMEHH, M;

V — CKOpPOCTh UCTEUYCHHUSI Ta3a, M/C; & — pajiyc CTPYH rOprOUero rasza (Topesku),
2
M; D — xoadduniuent nuddy3un okucauTeNs B MPOAyKTax peakiuu, M-/c.

B paborax bmmnoa B. W. u Xynskoa I'. H. momyuena Oonee monHas
3aBHCHUMOCTb JIJISl ONPEIeNIEHHs BHICOTHI JU(PPY3MOHHOTO (hakena IIaMeHH:

rJie K — KOJIWYECTBO IPAMMOB OKUCIIUTEINS, HEOOX0IMMOE ISl OKUCTIeHUs | T
TOPIOYETO;

3.

P — IJIOTHOCTBL I'OPHOYCTO rasa, KI'/M )
3
(o — KOHIOCHTpAaIUs OKUCJIUTECIIA BAaJIN OT IIJIAMCHH, KI/M".

[IpoBenem ananu3 BeipaskeHus (6.14) ¢ TOUKK 3pEHUSI COOTBETCTBUS UX OIBITY.
N3 hopmybl ciieayer, 4To OTHOLIEHUE BBICOTHI (hakena miaMmeHu H; K
00BEMHOMY PACXOJLy ra3a VI, Hili BECOBOMY PAcXoy PVI, He JOIDKHO 3aBHCETH
OT pacxoja roprooJero rasa. JlencTBuTenbHo, cornacHo faHHbiM bypke u Illymana,
TpU U3MEHEHNH Pacxoja MeTana B Bosayxe ot 17,9- 10-° 10 5,9- 10° m%/c
BBICOTA IUIAMEHH u3Mensiercs ¢ 25,1 * 10— o 8,6-10—* M, IIPH 3TOM
OTHOIIICHHE BBICOTHI IIJIAMEHH K 00bEMHOMY PacXo/y raza OCTaeTcs MPaKTHYECKH
ITOCTOSIHHBIM M cOCTaBiseT 1,2 ¢ 10%c/m>.



PacnpocTpaHeHue mJiaMeHu B TYPOYJIeHTHOM MOTOKe.

TypOynenTtHoe TOpeHUE SBISETCS HauOoOJee PACIPOCTPAHCHHBIM BUIOM
TrOpeHUs, BCTPEUAIOIIMMCSI Ha TpakTuke. Bepgyiiee mMecTo B TEOPETUUECKOM U
AKCTIIEPUMEHTAILHOM HCCIICIOBAHUM TYPOYJICHTHOTO TOPEHHUS 3aHUMAIOT PadOThI
[Mlenkuna K. U., Xutpuna JI. H., lletunkosa E. C., TanmantoBa A. B., Cokonuka
A. C. u np.

Huddysnonnoe TypOyJlIeHTHOE TOpEeHHE MOKHO HaOII0JaTh B JIaOOPAaTOPHBIX
ycnoBusix. [Ipu ucreueHnn roprouero rasa, HaYuHasi C HEKOTOPOM CKOPOCTH, KOT/1a
gyucio Peitnonpaca 6omnbiie 2300, rpaHuiia miIaMeHUd CTAaHOBHUTCA HEYCTOWYMBOM,
IpUyYeM HEYCTOMYMBOCTH BO3HUKAET BHAYAJIE JIMIIb Y BEPIIUHBI INIAMEHH, a 3aTEM,
0 MEpe YBEJIMYEHHUs] CKOPOCTU MOJAauu TOPHOYEro, pacHpoCTPaHAETCS K Cpesy
ropenku. [Ipu 3TOM HaOmOaeTCsl 3aMETHOE YMEHBLIEHUE BBICOTHI IJIAMEHH (CM.
puc. 6.10). IIpu OonblieM yBEIMYEHNUHU pacxoja raza BpICOTa IUIAMEHM WM €1a00
MEHSETCsl, WIN OCTAeTCs MPAKTUYECKU MOCTOSHHOM, IIaMsi OTPBIBAETCSI OT cpe3a
TOpEJIKM U YCTAaHABIMBAECTCS HA HEKOTOPOM PacCTOSHUU. Takoe IuiaMs Ha3bIBAOT
IPUTIOAHSTHIM.

TypOyneHTHOe ABM)KEHHE XapaKTepU3yeTcsi OECHOpSAOYHBIM HEPEryJIsSpHBIM
U3MEHECHUEM BEIMYUHBI M BEKTOpAa CKOPOCTH CO BPEMEHEM B KAXKIOW TOYKE
IIOTOKA.

Kaptuna TypOyneHTHOTrO ABMKEHUS B MPUHIUIIE aHAJIOTHYHA MOJEKYISIPHOMY
JBH>KCHUIO, TJI€ BMECTO XaOTUYECKOTO JIBUKEHUSA MOJIEKYJ MPOUCXOIUT TAKOE KE
JIBUKEHHE MAaKpOYacTULl — OTAEIbHBIX OOBEMOB rasza, MpPU 3TOM CaMHU ITH
00BEMBI HE SIBISIFOTCSI YCTOWYMBBIMU B IPOCTPAHCTBE M BO BpeMeHHU. Tpaekropuu
00BEMOB rasa MpH pa3BUTON TYpOYJIEHTHOCTH OYE€Hb CJIOKHBI, YTO MIPUBOJIUT K €TI0
CHJIBHOMY TIE€PEMEIINBAHUIO, BCIEJACTBHE YEro BechbMa CHJIBHO HMHTEHCU(DU-
HUpYeTCd TOpPEHHE, B YAaCTHOCTH, YBEJIMYMBAETCS CKOPOCTh PacCHpOCTPAaHEHUS
wiameHu. TypOynu3anus MoToKa MPOUCXOAUT OT CIECAYIONIUX MPUYHH:

® [IpU JBMXXCHUHU CMECH, IPU KOTOpOoM 4ucio PeitHonbaca 6ombie 2300;

® OT BO3JCHCTBUS 3aBUXPUTENCH U TEII C TUIOX0 00TeKaeMoil (HopMoi;

e OT OOpaTHOTO BO3JIEHUCTBUS TMpollecca TOPEHUs Ha XapakTep IBU-
YKEHUS CMECH.

TypOyneHTHOCTh MMEET CTaTUCTHUYECKYIO MPHUPOAY: B TEUEHHE IUTEIHHOTO
IIPOMEXYTKA BPEMEHH CpPENHSSA CKOPOCTh INOTOKAa B JAHHOW TOYKE SIBIISIETCS
NOCTOSIHHOM BeMWYMHOW. OJIHAKO MTHOBEHHAs CKOpPOCTh IOTOKA HENPEPBIBHO
OTKJIOHSIETCS OT CPEHETO 3HAUYCHUS.

Pa3HOCTp MeXAy MIHOBEHHOW M CpEIHEH CKOPOCTSMHU JIBUJKEHUS IOTOKa
Ha3bIBAIOT ITYJIbCALIMOHHOU CKOPOCTBIO:



A'UZ'UI""‘UEP

rae Av — MmyJibCallMOHHAsE CKOPOCTbh, M/C; Vi— MTHOBEHHAs! CKOPOCTh, M/C; V¢ —
CpemHsIsl CKOPOCTh, M/C.

Kpome nynbcalluOHHOM CKOPOCTH, pa3IMyaloT CPEAHEKBAIPATUIHYIO
NyJIbCALIMOHHYIO CKOPOCTh Lk , KOTOPast SIBJASETCS OJHOM U3 OCHOBHBIX BEJIMYMH,
XapaKTepU3YIOMINX TYpOYIEHTHOCTb:

(6.16)

Jlpyroii xapakTepHOM BEIUYUHOU ISl TYpOYJEHTHOTO TOPEHHS SIBISETCS
MacmTad TypOyJIEHTHOCTH WM JUIMHA IyTH CMEIICHUS It , MPEICTaBIISIONIHIA
co0ol TMyTh, HAa MPOTSHKEHHH KOTOPOTO IMEpeMeNIalonuics o0beM Tra3a He
U3MEHSET CBOEM CKOPOCTH, TEMIIEPATYPhI U COCTABA.

[lo aHanorum ¢ MOJIEKYJSIPHBIM MEPEHOCOM MpU TYpOYJIEHTHOM JBUXKEHUU 32
CKOPOCTb MOJIEKYJT MOXET OBbIThb NMPUHITA CPEeIHEKBaJIpaTHYHAas MyJbCAllMOHHAs
CKOpOCTbh, a 3a JUIMHY UX CBOOOJHOTrO mpobera — macmrad TypOyJeHTHocTH. B
TOM cllydae K TYpOYJEHTHOMY JIBHOKEHHIO MOKHO MPUMEHHUTH MOJ0XKEHUS
KMHETHYECKOW TEOpHHM Ta30B, COIJIACHO KOTOPOH, KO3(P(GUUIMEHTHI Macco- Hu
temonepeHoca  (KodQGUIMEHT  TeMIepaTyponpoOBOJHOCTH,  KOADPHUIIUECHT
nuddy3un, kKodPPUIMEHT KHHEMATUYECKON BS3KOCTH) IPOMOPIMOHATBHBI MPOU3-
BEJCHUIO CPEIHEKBAIPAaTUYHOM IMyJIbCALIMOHHOW CKOPOCTM Ha  MacuTad
TypOyJIEHTHOCTHU:

rae a, D1, Vi — cooTBeTcTBeHHO KO3 (UIMEHTH TEMIEPaTypONpPOBOAHOCTH,
mudPy3un 1 KHHEMAaTUYECKON BA3KOCTH TYpOYJIEHTHOTO TIEPEHOCA.

TypOynenTHbie K03(DPUIUEHTHI MEPEHOCa B COTHM M THICSYM pa3 OoJiblie
COOTBETCTBYIOIIUX KOA((UIIMEHTOB MOJIEKYJSIpHOTO TmepeHoca. [loaTomy wu
NIEPEHOC MAacChl U TeIjia B TypOYJCHTHOM IOTOKE B THICSYM pa3 BHIIIE, Ye€M B
JAMUHAPHO JBWKYIIEMCS WM HEMOABIKHOM Trasze. JTO CBS3aHO TJIaBHBIM
obpazoM ¢ Tem, 4YTO JJIMHA IyTH CMEMIeHWs (MacmrTald TypOyJIEeHTHOCTH) Ha
HECKOJILKO TIOPSIKOB BBIIIE JUIMHBI CBOOOAHOTO mpobera MoyieKys. BennunHa xe
MyJIbCAIIMOHHONW CKOPOCTH MEHBIIE CKOPOCTH IBIKEHUS Mojekyn. Ilymscanuu
CKOPOCTH B TypOyJIETHOM TIOTOKE BBI3BIBAIOT TAKXKE W IMYJIbCAIIMN KOHIICHTPAIIUH,
naBieHus U Temrepatypsl. [log Temneparypoii TypOyIeHTHOTO IBHKYIIIETOCS ra3a
MOHUMAIOT €€ YCPEAHEHHOE MO BpeMEHM 3HaueHue. VcThHHas Temmeparypa rasa
UCITBITHIBACT TAKUE K€ HEPETYISIPHBIC XAOTHUCCKUE MyJIbCAINH, KaK M CKOPOCTb.
Crnenyer oco00 MOAYEPKHYTH MPH 3TOM, YTO CKOPOCTh XUMHUYECKOW pEeakivu,
HalpUMep, PEaKIMU TOpPEHUs, HEeNb3sd pacCMaTpuBaTh KaK (PYHKIHIO CpEIHEH
TEMIEPATyphbl, IOCKOJBKY OHa BeCbMa CHJIBHO 3aBHCHUT OT TEMIIepaTyphl



(ypaBHeHUE AppeHuyca).

B ciydae ropeHus mnpeaBapUTENbHO TEPEMENIaHHOM KHUHETHYECKOH cMech
pa3MyaroT MEJKOMACHITa0HYI0 W KPYNMHOMAcUITaOHYI0 TypOyieHTHocTh. Eciu
MacmTad TypOyJIeHTHOCTH /. MeHbIIe TONIUHBI (poHTa mMiIameHu O,
TypOYJIEHTHOCTh SIBIISIETCS MEJIKOMAacIITaOHOM, B TOM ciyd4ae, Korja macurad
TypOyJ€HTHOCTU OO0JIbIIIE TOJIUHBI (POHTA TIIAMEHU, — KPYITHOMACIITAaOHO.

[Ipu wmenkomacmTabHOW TypOYJIEHTHOCTH TOBBIIIEHHE CKOPOCTH CrOpaHus
00BSCHSIETCS YBEIMUYEHUEM CKOPOCTH MAcCO- U TEIUIONEPEHOCa B 30HE IJIAMEHHU.
VYBenuueHue CKOpOCTH paclpOCTPAHEHHUS TJIAMEHU B 3TOM CIIy4ae 1Mo CPABHEHUIO
C HOPMaJIbHOW CKOPOCTHIO B HEMOJIBM)KHOM TOpIOYE CMECH MPONOpPLUUOHATIBHO
3HAYCHHUIO KOA((PUIIMEHTOB TEMIEPATYypPONPOBOAHOCTA MPU TypOYJIEHTHOM U
MOJIEKYJIIPHOM TEIIONEPEHOCE:

rae Uy..T>U,— COOTBETCTBEHHO CKOPOCTh PACIPOCTPAHEHHMS [NIAMEHH IIPU
MeJKoMacITabHo# TypOyJIeHTHOCTH U HOPMaJIbHAs CKOPOCTh B HEMOABUKHOU U
JAMHAHAPHO JBHXKYLIEHCS TOPIOYEH CMECH; '

d,, @ — COOTBETCTBEHHO KO3(PHUIIMEHTHI TypOYyJIEHTHOU U MOJEKYJIAPHON
TEMIIEPaTypPOIPOBOJHOCTH.

CornacHo monenu, pazpaborannoit [enxuneim K. U., npu kpynHomaciraOHoM
TypOYJIEHTHOCTH MPOUCXOIUT pazapoOneHue ¢poHTa miaameHu. TypOylneHTHOe
IUIaMsi COCTOMT Kak Obl M3 OTIENIbHBIX OOBEMOB CBEXKEH CMECH, TOPSIIUX C
HOpPMaJbHOM CKOPOCTBHIO M OKPY>KEHHBIX CO BCEX CTOPOH MPOAYKTaMU TOPEHHS,
UMEIOLIMMH BBICOKYIO TeMIepaTypy — TeMIiepatypy ropenus. Pacrnpocrpanenue
TOPEHUs MIPOUCXOJUT 3a CUeT «3abpachiBaHMs» IJIAMEHU B CBEXYIO CMECh B pe-
3ynbraTe TYpOYyJEHTHBIX IyJdbcallMii. DTa MOJENb HM3BECTHAa Kak 3craderHas
nepenaya ropenus. Mcxoas u3 ee moJoXKeHU!, BeIUYMHA TypOYIEHTHOW CKOPOCTH
OpONOPLHMOHATIbHA HOPMAaJbHOM CKOPOCTH W OTHOCHTEIBHOMY YBEINYCHHUIO
MOBEPXHOCTHU TOPEHUS:

F — cymMapHas moBepXHOCTh (ppOHTa TOpEHUs MpU KPYIMHOMACIITaOHOU
TypOYJIEHTHOCTH;

F, — noBepxHOCTH (PpOHTA MIIAMEHU NIPU TOPEHUU B HEMOJBUKHON MIIH
JAMAHAPHO JBWKYLIEHCSA CMECH.

B nanbueitmem TanantoB A. B., ananusupys yBenudeHue moBEpXHOCTH (PpoHTa
IUTAMEHU, TPEJIOKUI CKOPOCTh TypOYJEHTHOIO TOpEHUs NPUHHUMATh PaBHOU

10



CYMME HOPMAJIBHOM CKOPOCTH M CPEIHEKBAJIPATUYHON CKOPOCTH MYyJIbCALIUM, YTO
0oJiee MOJIHO COOTBETCTBYET MOJIENH «3a0pachIlBaHUs» IJIaMEHU TYypOyJIEHTHBIMU
MyJIbCALUSAMMU:

U, =u, + Uek - (618)

Hapsiny ¢ TypOyleHTHOCTbIO, BBI3BAaHHOM XapaKTEPOM JBMXKEHHSI TOprOuei
CMECH, HMEET MEeCTO U TypOyJEeHTHOCTb, MOpoxaaeMas IuiaMeHeM. OHa
CYLIECTBYET JIUIIb B 30HE TYpOYJIEHTHOTO TOPEHUSI.

Monenb MOBEpXHOCTHOTO TypOYJIEHTHOTO TOPEHUS UMEET TPaHHIIbI

IMPUMCHCHUA. Ona ClipaBCajinBa JIMIIb B YCJIOBHUAX, KOT'Jd XAPAKTCPHOC BPCM:A

T

Ty =
TypOyJIGHTHOTO TOpPEHUs Yex  BpINIE AJII TAKOBOTO B CIIy4ae HOPMAIBHOTO
[

Ty =
TOPEHHUS Ui

Ecmu 1, <1y , T. €. KOTla XapakTepHOE BpeMs TYpOYJIEHTHOTO TOPEHHS HUXKE
HOpPMAJbHOTO, CIPABEIJIUB MEXaHM3M OOBEMHOro ropeHus. Bemyiiee mecto B
pa3paboTke Teopud OOBEMHOTO0 TYpOYJIEHTHOTO TOPEHHUS MPUHAMICHKHUT
[letunkoBy E. C. u Cammepduiapay M.

B mpoTHUBONON0KHOCTH MOBEPXHOCTHON MOJIENH, B KOTOPOM CKOPOCTh FOPEHUs
HE 3aBUCHUT OT MaciuTaba TypOyJIE€HTHOCTH, CKOPOCTh OOBEMHOTO TYpOYJIEHTHOTO
TOPEHHS MPOTOPIIMOHATbHA KBAAPATHOMY KOPHIO U3 MacuTada TypOyIeHTHOCTH.

[loBepxHOCTHAsET M 0OBEMHAas MOJENHU NPEACTABISIOT COOON MpeaenbHbIe
ciy4an TYpOYJNEHTHOTO TopeHusi. B peanbHBIX YCIOBUSAX BO3MOXKHBI JIFOOBIE
IIPOMEKYTOUYHBIE CTATUU.

['opeHne Ha noxape, Kak yXe€ OTMEYaJoCh, B MOJABJISAIOUIEM OOJBIIMHCTBE
CllydaeB MpoTekaeT B AU(PPY3MOHHOM peXKHME B YCIOBHUSX pPa3BUTOU
TypOyneHTHOCTH. [losBIeHne MyabCallMOHHON CKOPOCTH MPUBOAMUT K B3aUMHOMY
NEPEHOCY LETBbIX 00BEMOB BO3/AyXa M TOPIOYEro. JTO Pe3K0 MHTEHCU(UIUPYET
IPOLECC MAacCOOOMEHA, U CJIEI0BATENBHO, CKOPOCTh TOPEHMSL.

[Ipu TypOyJIE€HTHOM pEeXUME TOPEHUSI OTHOILLIEHUE BHICOTHI IJIAMEHHU K PacXoay
raza B 10" paza Oonbiie, yem mnpu JgamuHapHoMm. Otcrona cleayer, 4To
WHTEHCUBHOCTh TYpOYJIEHTHOTO TOpPEHHS Ha HECKOJbKO TMOPSAKOB BBIIIE
JamuHapHoro. Ha yyactke TypOyJE€HTHOIO TOPEHHs C YBEJIMUEHHUEM pacxoja rasa
BEJIMYMHA HECKOJIBbKO CHIKaeTcs. Tak, mpu yBeaudeHuu pacxona B 6 pas, ¢ 5 10
30m%/c, 3srauenne HpJV, cHu3miIoCh B 2,5 pasza. OTu pe3yibTaThl NOKa3bIBAIOT, YTO
C TIOBBIIICHHEM CKOPOCTH UCTEUEHUS CTPYH HA YyYaCTKE TYpPOYJIECHTHOTO TOPEHUS
IPOJI0JDKACTCA MHTCHCU(UKAIIHS MPOoIecca CMEIICHUSI TOPIOYETO ¢ OKUCIHUTENIEM
U, CJIEIOBATEIBHO, PACTET CKOPOCTh AU(P(HY3MOHHOTO TOPEHHUSI.

11



O6pa3oeaHue 83pbI60ONoXapoonacHbIX 2a308030YUWHbIX cMecell 8
npou3eodcmeeHHbIX YCII08USIX U OUEeHKa UX rno)apHoll onacHocmu.

O6pazoBaHue B3PHIBOOIMACHBIX (B/0) U MOKAPOOMACHBIX (I1/0) cMeCel MOXKET
IPOUCXOJUTh B PA3JIMYHBIX TEXHOJIOTMUYECKMX TMPOLIECCaX, CBSI3aHHBIX C
IPOU3BOJCTBOM, XpAaHEHUEM, TNPUMEHEHUEM, IMEepPEeKAuKOW WM MEepeBO3KOU
TOPIOYUX a30B WU KUIAKOCTEH.

[ToBeneHue TOTOBBIX Tra30- WM MAPOBO3AYIIHBIX CMECEd IMpU TOPEHUH
OTIUYaeTCsA: OONBIIUMU CKOPOCTSMH, PE3KUM pocToM t-pel u naBieHus (mo 10-
KpaTHOT0), T.K. TOPEHUE SABJISIETCS KHHETUYECKUM.

[IpUHATBIE COKpALIEHUS:

— HKIIP (HKIIB) - HMXHMII KOHUEHTPAUMOHHBINA Mpenesl pacnpoCTPaHECHHS

IJ1aMeHU (BOCTIIAMEHEHHS])

— BKIIP (BKIIB) - BepxHuUii KOHIIEHTPAIlMOHHBIN MpeNesl pacnpoCTpaHEHHUs

MJIaMeHH (BOCTUIAMEHEHMS] )

— KIIP (KIIB)- koHIIEHTpaIlMOHHBIE TIPEACIIbl PACTIPOCTPAHEHUS TIJITAMEHH

— B/O - B3PBIBOOIACHBIH 11/0 - IOKapOONacHbIN
— t-pa — tremmeparypa (Qcr — CTEXHOMETPHUYECKAS KOHIICHTPAIIHS
.}
3
WL
-
= -
g | :
& |
= | \
x | \ \
8 | |
3 A | < |
- \ HK TP I BATTP _ | Howyenmpay us
0 _ e — /ﬂ,_’/” 0ploqee tada,
/ fer F3 /4

l. OobnacTh 0e30MacHbIX KOHIIEHTPAIHii
1. O6nacTh BocIIaMeHEHUs (B3PhIBOOMACHBIX KOHIIEHTpAIUi)
[1l.  OO6nacts NokapOONACHBIX KOHIIEHTPALIUMA

HwxHuM  (BEpXHMM) KOHUEHTPALMOHHBIM — MPEIEIOM  PacipOCTpaHEHUs
IJIaMEHU Ha3. MUHHUMaJIbHOE (MaKCHMallbHOE) COJIep KaHhe TOpHOYero B CMecU
“roprodyee BEHIECTBO - OKUCIUTENbHAs cpena”’, MpU KOTOPOM BO3MOXKHO
pacmpocTpaHeHHe IUIAaMEHHM IO CMECH Ha JI000€ pacCTOSHHE OT MCTOYHHUKA
3a)KUTaHUS.

MCM ke HKIIP u mmpe o61acTh BOoCIIaMEHEHHS, TEM OIacHee ras.
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3asucumMocmb KOHUeHMpauUuoOHHbIX npedesios
pacnpocmpaHeHusi nnameHu (KIP) om pa3nu4HbIx

ghakmopos.
B HpI/IBeI[éHHBIX HMWXXC 3aBUCUMOCTAX, B OTJIMYHUC OT 06H1€HpI/IH$ITOF0
cnoco6a, 10 OCH a6cu1/1cc OTJIOKE€HA 3aBUCHUMas BECJIMYMHA (KOHHCHTpaHI/I}I
roproyero raza — ¢, %), 1o OCu OpANHAT — BAUSIOIUN (HaKkTop.

\
12
& 4ot ©
10t J
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oe ‘_;'; 300} . B
< E 5
: g 3 g6}
= g 200t X3
] S q
3 4 3 A
So
© e 100} ¥
0’2 X ﬂPBﬂaN X B g \‘?‘ -
0 3% 2
2 4 6 & 0 £ 0 - $i
Kongenmpasua topiovero a3a, % Kowyenmpayua 0 :
teproqero 2asa, 7% Hongenmpayun toprouero tasa, %

2. 3asucumocth KIIP or 3. 3aBucumocts KIIP ot
HavyaJgbHOU t-pbl cMecH CKOPOCTH JBUKCHHS
ra30BOT0 MOTOKA.

1. 3asucumocts KIIP ot
MOII[HOCTH UCTOYHHKA
3a)KUTaHus (CUJIBI TOKA B

ETIN ).
. i

3

g a8

3 §

o

3 &

<

|

KNP P o V
S 6 7 8 9 f04 215N PHYCHIpOKUR tapjoTeLe 3% s s Kongesmpaius roprovers asa % 4
Kougeumpayua wemana, %

4. BiusgHue npuMecen 5. 3aBucumocts KIIP or 6. 3aBucumocts KITP
Heroprouux rasos Ha KIIP  naBnenwus. ra30BO3AYIIHBIX CMECEU OT
METaHO-BO3AYIIHBIX auaMeTpa cocyza.

CMecel.

1. Jlomyctumas sHEprus UCKpOBOTO pa3psijia B MPOU3BOJICTBEHHBIX YCIOBHSX IS
ra3o-napoBO3JYyIIHbIX CMECEd He HookHa mnpeBbimiath 0,4 MHUHUMAaIbHON
SHEPruu 3aKUraHus. bosbllloe BIMSHHE HAa BOCIUIAMEHSIOUIYIO CIIOCOOHOCTH
ANEKTPUYECKUX HCKP OKa3blBAIOT MMEKOIIMECS B LENH WHIYKTHUBHBIE
CONPOTHUBIIEHUS (APOCCENH, PENIE U T.I1.).

2. C MoBBIILIEHUEM TeMIIEpaTyphl YBEIMUMUBAETCS CKOPOCTh XUMUYECKOM peakiuy,
¥ 00JacTh BOCIUIaMEHEHHs paciupsercsa. [Ipu mpenenbHBIX KOHILIEHTpAIMsIX
CMECH, CHJIbHO pa30aBlieHHbIE TOPIOYMM WJIM BO3JLyXOM, CTAHOBSITCSI TOPIOUMMU
IIPU BBICOKUX TEMIIEpaTypax.
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3. TypOyneHTHOE NBMXEHHE Ta3a, BO3HUKAIOIIEE MPU €T0 JBIKECHUH, 3aTPYIHSICT
BOCIUIAMEHEHUE H3-32 TEIJIOOTIayd B CBEXMM Ta3 M 4Yepe3 CTEHKHU
TpyOOIpoBOIa.

4. BnusiHue MHEPTHBIX ra30B 3aBUCUT OT UX TEIJIOEMKOCTH U TETJIONPOBOAHOCTH.
OTa 3aBUCUMOCThH UCIOJIb3yeTCsl Mpu 00bEMHOM TymieHuu. HekoTopeie cmecu
(ramouyTaeBoI0POIibl) CIIOCOOHBI MOJIaBUTh BOCIIAMEHEHHE NMPpU J00aBICHUU
MaJIbIX KOHIECHTPALUH.

5. Toproune cmecu pa3nTUYHBIX BEIIECTB MPH MOBBIMICHUN JABJICHHS BEIYT CeOs
HEOJMHAKOBO, YTO OOBACHSETCS (PU3NKO-XUMUYECKUMU CBOWCTBAMH TOpIOYEH
cmecu. 3ametHoe m3MeHenue KIIP nHabmiomaercs TOJNBKO TMPU TMOHUKEHHOM
JaBJICHUU.

[Ipu ymensbiiennn o0bEMa W auamMeTpa cocyaa (WM MOTOKA) YBEIWYHUBACTCS
MOBEPXHOCTh TEIUIOOTAAUU, MPUXOJAIICHCS Ha eAuHUIly o0béma cmecu. Jlns
KOKJOTO TOPIOYEro ra3a CylIeCTBYeT MHUHMMAIbHBIA OOBEM U JUAMETpP, HIKE
KOTOPOTO OH HE CINOCOOEH BOCIUIAMEHUTBHCS NpPH JIOOOM COOTHOIIEHUU C
BO3JIyXOM. DTOT NPUHIIMI UCTIOIB3YETCS IPU paboTe OrHENpPErpaiuTeeH.
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