Auto-thermal and Dry Reforming of Landfill Gas using a Rh/yAl,O; Monolithic Catalyst
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Conclusions

*The Rh/y-Al,O0; monolithic catalyst is a viable catalyst for dry reforming LFG mixtures with equal

ATR: Introduction of small amounts of an oxidant into fuel stream to combust some of the fuel,
CH4 02 N2 02 Vit producing heat in situ to drive concurrent endothermic reactions

| Figure 1: Experimental setup

Relevant reactions:

Methane Combustion CH, + 20, 2H,0 + CO, AH=-802 kl/mole _ amounts of CH, and CO,
Catalyst: 4% Rh/y-Al,O, wash coated cordierite monolith (400 cpsi) Methane Partial Oxidation ~ CH, + %0, 2H, + CO AH=-36 kl/mole L e . . .
Reactor Conditions: 280?)0 hrl GHSV, 1” quartz flow-through reactor Monolith Dry Reforming CH, + CO,> 2H, + 2CO AH=247 ki/mole *Deactivation due to carbon formation is more likely for dry reforming than auto-thermal reforming
DR aging: 1.4:1 CH,:CO, ratio mixture at 8000 hr't GHSV and 700°C Tc Steam Reforming CH, +H,0> 3H, + CO AH=206 kJ/mole . :
for 24 hours Water-Gas Shift H,0 + CO > CO, + H, AH=-42 ki/mole *Sustained auto-thermal reforming was demonstrated on a laboratory scale.
ATR: To determine the amount of O, needed for ATR, it was assumed . . .
_that orimarily methane combustion and dry reforming would occur, 014 . ATR CH, +CO, +0, > H, CO, H,0,C0,  AH=0 ki/mole The H,/CO ratio of the syngas can be tuned as a function of the monolith temperature.
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