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CuHTEe3-Ta3 SIBJISETCS KPaeyroJbHBIM KAMHEM MHOTHUX XUMUYECKUX MPOLIECCOB MIJIsI TPOU3BOACTBA IIIUPO-
KOT0 crieKTpa He(TeXMMUIEeCKUX ITpOayKToB. B naHHOIT paboTe pa3paboTaHa MaTeMaTUIeCKasi MOIEb MIJIst
nccnenosanust CO,-pucdopMUHra MeTaHa B KaTAIMTUYECKOM PEeaKTOpe ¢ YIUIOTHEHHBIM cioeM. s Mo-
NeJIMPOBaHMS yCTaHOBKM prOPMUHTA pazpaboTaHa IceBIOOTHOPOMHAS AByMepHas MaTeMaThIecKast MO-
JIeJIb U METOIOM KOHEUHBIX Pa3HOCTEN pellleHbl MOyYeHHbIe HEJTMHEHbIC YPaBHEHUST B YACTHBIX ITPOU3-
BOIHBIX BTOpOTO nopsiaka. [penronaraercs, 4To B peakTope BCeraa IMpoTeKaeT paBHOBEeCHast 00paTHasl pe-
aKLMsl KOHBEPCUHU BOISHOTO ra3a s peryanpoBaHus cootHoweHus H,/CO (<1). MccaenoBaHo BIusiHUE
pabovuX yCIOBUI, BKIIIOYast 00BEMHYIO INIOTHOCThD, TOPUCTOCTD, TEMIIEPATypy ra3a Ha BXOJe U Ha CTeHKaX,
JMiaMeTp peakTopa, oO1IMil MOJIsIpHBIit TOTOK ra3za u otHoueHue CH,/CO, Ha Bxone, Ha MPOU3BOAUTENb-
HOCTh peakropa. KpoMme Toro, B mccienoBaHnu m3ydajioch BausiHue otHouenus: H,/CO (B mmamazoHe
0.7—1) Ha BbIxon cuHTe3-raza. OueHeHa BaJIuIHOCTb MOJAEIN; HaliIeHO, YTO OTKJIOHEHUE MEXIY Pe3yJib-
TaTaMy MOJEJIN U DKCTIEPUMEHTATLHBIMU JTAHHBIMU SIBJISIETCST TIPUEMIIEMBIM.

KiroueBble ci10Ba: MoaeMpoBaHue, pudopMep, CUHTE3-Ta3, IICEBIOOIHOPOIHAS ABYMEPHAsI MOIEb, Iap-
HUKOBEIE Ta3bl, PEaKIUs CIBUTa BOISHOIO ra3a
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Mathematical Modeling of CO, Reforming of Methane
with Reverse Water Gas Shift Reaction
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Synthesis gas is the cornerstone of many chemical processes for manufacturing a broad range of petrochem-
ical products. In this work, a mathematical model was developed for investigation of the CO, reforming of
methane in a catalytic packed bed reactor. To simulate the reformer, a pseudo homogenous two-dimensional
mathematical model was developed and the resulting nonlinear second order partial differential equations
were solved using the finite difference method. It was assumed that equilibrium reverse water gas shift reac-
tion always takes place in the reactor to adjust H,/CO ratio (<1). The effect of operating conditions, including
bulk density, porosity, inlet gas and wall temperature, reactor diameter, total molar flow of gas and inlet
CH,/CO, ratio on the reactor performance were investigated. Finally, the study investigated the effect of
H,/CO ratio on the outlet synthesis gas product at the range of 0.7—1. The validity of the model was investi-
gated and the deviation between the model results and the experimental data was acceptable.

Keywords: simulation, reformer, synthesis gas, pseudo-homogeneous two-dimensional model, greenhouse
gases, water gas shift reaction
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