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Abstract

The kinetics of the direct synthesis of DME was studied under different conditions over a
temperature range of 220 ~280 T, syngas ratio 1.2~3.0 All experiment were carried out over
hybrid catalyst, composed to a methanol synthesis catalyst (Cu/ZnO/Al203) and a dehydration
catalyst (y—Alz03)

The observed reaction rate qualitatively follows a Langmiur—Hinshellwood type of reaction
mechanism. Such a mechanism is considered with three reaction; methanol synthesis, methanol
dehydration and water gas shift reaction. From a surface reaction with dissociative adsorption of
hydrogen, methanol and water, individual reaction rate was determined

Zg71%%°] : DME synthesis(DME %4), Synthesis gas(¥737}2), Hybrid catalyst(E£43 %)
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Methanol synthesis 2CO+4H, — 2CH30H -182kJ/mol (1)
Dehtdration reaction 2CH30H — CH3OCHs +H:=0 -23 kJ/mol .(2)
Water-gas shift reaction CO +H0 — CO2 + H» -41 kJ/mol 3)
Series reaction 2CO +4H, — CH3OCH3 + H20 -205 kJ/mol (4)
Qverall reaction 3CO + 3Hs — CH30CH3 + CO» -246kJ/mol (d)
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Methanol (K Koo (PPon — Pemon/Kegt)

(6)
synthesis =k (14 3(KpPm)*® + Koo Poo + KeopPoor + (KmoPio )1
Dehtdration N [KCH30H (P cmsog — P HzoP cmocm/ K. eq2 )] )
reaction 2= M [1 + 2 (KemouPemon )"’ + KmoPmol*
Water-gas _ [KCOKH20 (PCOPHZO PCOZPIﬂ/ eq3 )]
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shift reaction ° 1+ KepPeo+ (KipoPmo)*’ + KegpPooy + (K P )"
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Fig. 1 The experimental apparatus for dimethy ether synthesis.
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Figure 2. Plot of Adsorption equilibrium Figure 3. Plot of Langmuir adsorption
constant vs. temperature. isotherm ( temperature : 220C).
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Table 1. Adsorption equilibrium constant

A;exp@B;/ RT)
A; Bi
Kz 2.87+107* 22810.29
Kco 1.56%107° 33068.94
Kcoz 1.21x1077 36060.3
Kcnson™ 0.79 = 107* 70500
Khzo™ 0.84 * 107 41100

* 1 K.L Ng(1999)

e BANS logk,, = 13.81+ 38T _ g 98109 (T/K) + 3.14 X 107 T/K — 4.26 X 1077 (T/K)*  (9)
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Figure 4. Plot of concentration of CO; as a Figure 5. Plot of reaction rate constant
function of residence time. vs. temperature.
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