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A Study on the Steam Reforming Reaction of DME on Cu/ZnO/Al,Os
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Hydrogen is a promising clean energy source with high energy density and can

Accepted 14 November, 2023  |€ad to the application of environmentally friendly technologies. However, due to
difficulties in production, storage, and transportation that prevent the applica-
tion of hydrogen-based eco-friendly technology, research on reforming reactions
using dimethyl ether (DME) is being conducted. Unlike other hydrocarbons, DME
is attracting attention as a hydrogen carrier because it has excellent storage sta-
bility and transportability, and there is no C-C bond in the molecule. The reaction
between DME and steam is one of the reforming processes with the highest hy-
drogen yield in theory at a temperature lower than that of other hydrocarbons. In
this study, a hydrogen reforming device using DME was developed and a catalyst
prepared by supporting Cu in alumina was put into a reactor to find optimal hy-
drogen production conditions for supplying hydrogen to fuel cells while changing
reaction temperature (300-500°C), pressure (5-10 bar), and steam/carbon ratio

(3:1t0 5:1).
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(1) DME 57| 7 whs

CH,OCH, + 3H,0 — 6H, + 2C0, (1)
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Fig. 1. Cu/ZnO/Al,O3; DME steam reforming catalyst
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Fig. 2. DME steam reforming reaction flowchart
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Fig. 3. DME steam reforming equipment
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DME conversion (Xpme), Ha selectivity (Swz), CO» se-
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GHSV = (Qove+Qizo)/ Vi % 60

Xome = (1-(2*Mpwme)/McotMcoxtMcustMpwme) X 100
Stz = Mu/(Mu2tMcotMcoxtMcns) % 100

Sco2 = Mcor/(McotMcoxtMcna) % 100

Sco = Mco/(McotMcoxtMcna) * 100

17141 Qoue: % Quot= DVE 3 2] §(mLmin)

Ve W-3-719] B3], M, Mco, Mcoz, Mcus= HHS-
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Fig. 4. Effect of H,, CO. selectivity and DME conversion rate
by temperature
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