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Reactor model

el SEDMES reactor:

1 D Multicomponent diffusion
Isothermal conditions
Catalytic reaction

» Multitubular fixed bed reactor externally
cooled

» Dynamic conditions
» 2D single tube heterogeneous model

» 1D catalyst pellet model

Catalyst-filled tube
2D model (axial, radial)
Gas-solid heat and mass transfer
Wall heat transfer

Momentum balance

» Linear Driving Force for adsorbent pellet

»

Cu/ZnO/Al,O;  y-Al,O4 Zeolite 3A




Model validation: experimental set up

Input parameters

T ntet 525 K
Teool 525 K
Piniet 25 bar
GHSV 100 ht
Ads:Cat. 4:1wlw
| it CZA:y-AlLO; | 1:1w/w
AL (i L, 2m
e [ D, 38.0 mm
innovation ‘ ‘ '
forlife Cu/ZnO/Al,O;  y-Al,O, Zeolite 3A
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Model validation: outlet composition experimental vs. model

Outlet molar fractions
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Model validation: temperature experimental vs. model

Temperature profiles Envelope of maximum T
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SEDMES reactor analysis and design

Input parameters

Tinet 523 K
Teool 523 K
Pinlet 25 bar
GHSV 140 h-1
Ads:Cat. 4:1wlw
CZAy-AlL,LO; | 1:1wlw
L, 6m
M 2

Analyzed parameters

' a 0.33-0.66

D, 25.6-46.6 mm
Cu/zZnO/Al,O5  y-AlL,O;  Zeolite 3A




SEDMES reactor: effect of a=CO/CO, on DME yield
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SEDMES reactor: effect of a=CO/CO, on thermal stresses
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SEDMES reactor: effect of the tube diameter on thermal stresses
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2 CO + 4 HZ A CH3OCH3 + HzO ’Lads AH-,(-) == _2500 k]/mOlDME

2 COZ + 6 Hz < CH3OCH3 + 3 Hzo lads AHT(-) = —259.7 k]/mOlDME




Conclusions

» A SEDMES 2D reactor model validated against bench scale
experimental data has been developed.

» Model results confirm that with SEDMES, high DME vyields, are
obtained independently of syngas CO/CO, ratio, which is
particularly advantageous at high CO, content.

» The thermal dilution of catalyst in adsorbent material (1/4 w/w)
allows to operate with larger tube diameters with respect to the
conventional synthesis.
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