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Kasaxckuit HaumoHa/bHbI YHUBEPCUTET MMeHN anb-Papabu, KaszaxcTaH
B cBSi3M C LUMPOKUM MCMOMIb30BAHMEM PACMbINIEHHOTO YXMAKOrO TOM/IUBA, K
HUM OTHOCATCA He()Tb, BEH3MH, KEePOCWH, CONApKa, renTui U gpyrue, B pasinyHbIX
ABUrarefsx B KayectBe aBTOMOOW/IbLHOIO, aBUaLNMOHHOIO, AN3e/IbHOMO U PakeTHOro
TOMMB CT&/10 aKTya/lbHbIM MOZE/IMPOBaHNE MPOLECCOB PaCMbIIEHUA N TOPEHNSA 3TUX
Tonnme. pouecc ropeHns 6yaeT ocTaBaTbCA OCHOBHLIM UCTOYHUKOM 3HEpPruu elle
MHOrO /1eT, HECMOTPA Ha TO, YTO MPUMEHEHWE A4EPHON 3HEPrMM B MPOMbILLIEHHO
PasBUTLIX CTPaHax pacLUMpseTcs, a MEeTOAbl UCMO/b30BaHMSA SHEPTUN COMHUA, BETpa
M MPWIMBOB WMHTEHCMBHO paspabartbiBatoTcd. OfHAKO Ha MepBbld NaH BbIXOAAT
0C000 aKkTya/lbHble B Hallenl CTpaHe 3KOJ/Ioru4eckre npobsiembl 06pa3oBaHUs
BPeAHbIX BELIEeCTB M OrpaHWYeHHOCTb PecypcoB TOMMBA, UTO MNPUBOAUT K
HeobXoAMMOCTH 60/1ee IKOHOMUYHbBIX CMOCOO0B CXXMIaHWsA pPas/IMYHbIX Toname [1].

[TOpeHuns XXMAKNX TONIMB ABNAETCS CMIOXHOMW 3afayeil, Tak Kak OHO OT/IMYaeTCs
pPSAOM Crieunguyeckmx 0CobeHHOCTeN, 00YCOB/EHHbIX NPOTEKAHUEM XUMUYECKNX
peakunin B YCMOBUAX [LUHAMWUYECKOrOo WM TEerj0BOro B3aMMOLENCTBUA peareHToB,
MHTEHCMBHOIO  MaccomepeHoca npu  (pasoBbIX  MPeBpaleHuax, a  Takxke
3aBMCMMOCTbIO MapamMeTpoB Mpouecca, Kak OT TepMOAMHAMWYECKOro COCTOSHWSA
CUCTEMBI, TaK U OT ee CTPYKTYPHbIX XapakTepucTuK. Moatomy Ana npeackasaHunsa u
N3yYeHUs NOBEAEHUSA TaKNX CNOXHbIX CUCTEM MOXET ObITb YCMELIHO MCMNO/b30BaHO
YMC/IEHHOEe MOZENMpPoBaHe, KOTOPOe Mosy4nsio 60/bluee pacnpocTpaHeHWe B
Tennousnke, NOCKO/bKY MOSABMISETCA BO3MOXKHOCTb ONTUMU3NPOBATL 3KCNEPUMEHT

Ha OCHOBE ero BUPTYya/ibHOro npototuna. [2-3].

B HacTosilleli paboTe ONWCLIBAOTCA MPOLIECChI Pacnbina, BOCMIAMEHEHUS W
FOPEHMS XXWAKNX TOMMMB B 3aBMCMMOCTM Ha4a/lbHON TeMrepaTypbl rasa B Kamepe

cropaHus.



MaTtemaTnyeckas MOZe/b 334ayM OCYLUEeCTB/AETCA MeToZaMu YMUC/IEHHOrO
MOZeNNMpPoBaHnA c NCNOJIb30BaHNEM AnepeHUnabHbIX YPaBHeHN,
OMUCbIBAIOLLMX TYpPOYNIEHTHOE TeueHue MpY HaIMYUN XUMUYECKUX peakumi. OHa
npeacTasnseTcs OCHOBHbIMW  YpaBHEHUAMMW:  HEpPas3pbIBHOCTW,  [ABVXKEHWS,
BHYTPEHHel aHeprum, k-€ Mofenb TypOyneHTHOCTW, a TaK >Xe Hauya/bHbIMU K
rPaHNYHbLIMW YCNOBUAMMU.

YpaBHeHWe HepaspbIBHOCTM A1 KOMMOHEHTbI peakuum m  3anmcbiBaeTcs
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QU Q° - WCTOYHMKOBbLIE UfEHbl, OBYC/OBNEHHbIE TEMOBLIAENEHUEM B
pesynbTaTe XMMUYECKOW peakuMn M Tenna, KOTOPOe NPUHOCUT BMPbICKMBAaEMOE
TOM/MBO.
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BennumHa W° BO3HWMKAeT BCMEACTBME B3aVWMOAECTBUS C  PachbIIUTENEM.

Ce2:Cs»Phe. Pr ompenensioTcs us skcnepumenTa [3].

KoHcTaHTbl et

[Mpouecc ropeHnst XUAKUX TOMIMB PacCMaTpMBAETCA B MOZAENbHON Kamepe
cropaHus ¢ POPCYHKOWM, pacnosioXXeHHON MO LEHTPY HUXKHE YaCTU Kamepbl, Yepes
KOTOpPYIO B MOTOK OKuUcAuTens (MOAOrpeTbii BO34yX) MOAAETCA OCHOBHAsA 4acTb
pacxofa XXuAKoro Tonamea. Kamepa MMeeT KOHCTPYKUMIO UUIMHAPA BbICOTON 15 cMm
N pagnycom 2 cM. KonmyectBo KOHTPO/bHLIX Ayeek - 600. TemnepaTypa CTEHOK
Kamepbl cropaHus coctaenseT 353 K. IMnowaap conna NHXekTopa cocTasnser 2-10*
cM?. TemnepaTypa B Kamepe cropaHust meHsinack ot 700 K go 1500 K. CKopocTb

BNpbIcKa Tonnmea pasHa 350 m/c B 060ux cny4dasx (B3ATbl 13 Npeablaywmnx pabor).

B HacTosiLein paboTe MCNOMb30Ba/IMCh [Ba BMAA XXWAKOTO TOMAMBA: OKTaH
(CsH1s) 1 pofekaH (CizHzg). XrMmnyeckme peakLmm OKUCNeHNUA ANns 3TUX 4BYX BUAOB
TOM/IMB NPELCTaB/EHbI H/XKE:

2CgH1g+ 500, = 16CO, + 18H,0

2C1oH6 + 370, = 24CO, + 26H,0

BblunCIMTENbHBIA  3KCNEPUMEHT  MPOBOAUICA MPU  BbICOKMX  3HAYEHMsX
fasneHns 100 6ap ansa okraHa 1 80 6ap Ana gofekaHa, U macc 6 Mr aia okTaHa u 7
M 414 fjofekaHa [2, ¢. 142]. Kak nokasblBaeT aHa/nM3 pucyHka 1, eciivi OKUCINTENb B
Kamepe cropaHus nmeet Temnepartypy Bbiwe 900 K, To B 3TOM Cnyyae HabnogaeTcs
rOpeHve »XXMAKOro Tonavea ¢ 60/bLLIMM TEMNIOBbIAEIEHNEM U Pa30rPeBOM KaMepbl.
Tak npu oxuraHnn oktaHa npu T=900 K Bbigensdetca Tg=1726 K n Kak cneacrsue
npu T=1500 K Bbigensetca Tg=2208 K. Hawnb6onbllee BANSHME Hava/bHas
Temnepatypa B Kamepe CropaHus OKasblBaeT Ha rOpeHWe AO0AeKaHa, MOCKOJbKY
yBefimyeHne HavasibHoi Temnepatypbl 0T 900 K go 1500 K npnBoANUT K yBENUYEHUIO

MakcumManbHoin Temnepatypbl 0T 2080 K fo 2685 K.
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PucyHoK 1 — MakcmnmanbHasa Temnepatypa rasa B Kamepe CropaHus B

3aBMCMMOCTM OT HayanbHOW TeMnepaTtypbl Ans okTaHa CgHig M joaekaHa CioHoe.

Ha pucyHke 2 npuBefeH rpaduk pacnpefeneHns MakcumaibHOW KOHLEHTpaLumm
CO, ansa ABYX CXUraembix TOMMB B 3aBMCMMOCTM OT HauaslbHOW TemnepaTypbl rasa

B KaMepe CropaHus.
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PUCYHOK 2 — TemnepaTypHas 3aBUCMMOCTb KOHLEHTpaLMN YINeKNCNoro rasa

ana oktaHa CgHig U goaekaHa CioHos.



Mpy ropeHun pofekaHa KOHUEHTpaums o6pasyrolerocs Yriaekucioro rasa
NPUHUMAET HanbosnbLuee 3HaveHne 0,148 r/r npyu HavyanbHOW Temnepatype 1000 K u
MUHUManbHoe 0,120 r/r npyu T=900 K. Mpu cxxunradmm oktaHa npy T=900 K n BbiLwle
HabNtoaeTca He3HaunNTelbHOe yBennyeHne KoHUeHTpauuy CO, KOTOpoe cocTaBnseT
0,085 r/r (puc.2).

B pe3ynbTaTe  MNPOBEAEHHbIX  BbIYAC/UTENbHBLIX  3KCTMIEPUMEHTOB MO
VcCnefoBaHMIO BIUSHIS HaYalbHOM TeMMepaTypbl Ha MPOLLECC FOPeHNs TOMMBA Npu

BbICOKMX [1aB/IEHMAX MONYYeHbl CeaytoLLue pesynbTaThbl:

- pacnpegeneHns MakCMMaslbHOW TemrepaTypbl rasa B 3aBUCMMOCTM OT
Haya/lbHON TemrepaTypbl OKUC/IUTENA B KaMepe nokasano, 4to mMakcumym 2080 K

[N OKTaHa 1 2685 K gna gogekaHa npuxoamtbcs Ha T=1500 K;

- pacnpefeneHns KOHLEHTpauun YriekKucnoro rasa nokasano, 4To, Kak U
CNefloBaio  OXKuAaTb, Yem WHTEHCMBHEN MPOXOAMT peakuus, Tem 60sbLle
o6pasosbiBaeTcAd CO, Mpn 900 K BbigenseTca MuHMManbHoe Konmyectso 0,120 r/r
[BYOKWUCW yrfnepofa ANA AOAeKaHa M AN OKTaHa He3HaunTeNbHas KOHLUEeHTpauums

yrnekmcnoro rasa pasHa 0,085 r/r., Kotopas NexxuT B AONYCTUMbIX Npejenax.

Takvm 06pa3om pas3paboTaHbl peKOMeHZauuy Nno onpeaeneHnio oNTUMaibHOro
peXxumMa ropeHns OKTaHa 1 [O[eKaHa: Mpu BbICOKMX AaBIEHNAX W MPWU Temnepatype
okucnntena 900 K npoucxoAuT BOCN/IaMEHEHME W NPOLEcC ropeHWs TOMnavBa,
Kamepa NporpeBaeTcs [0 BbICOKMX 3HAYEHWA TemrepaTtyp, Npu MOSHOM CropaHuu

TonAnBa KoHueHTpauua CO, HauMeHbLLUas.

MonyyeHHble pe3ynbTaTbl MOFYT 6blTb WCMO/Mb30BaHbI MPX NPOEKTUPOBAHUM
Pa3/INYHbIX TEXHUYECKNX YCTPOICTB, UCMO/Mb3YHOLMX FOPEHNE, KOTOopble peLlanm Obl
OAHOBPEMEHHO Mpo6aeMy ONTUMMU3ALMM Npouecca, YBeNMUYeHMs 3(eKTUBHOCTY

CropaHuda Tonansa  MUHMMN3aU A Bbl6pOCOB BPeAHbIX BELLECTB.
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