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Optimization of Dimethyl Ether Synthesis from Methanol over Co Supported

on Diatomite Catalyst by Response Surface Method (RSA)
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ABSTRACT

In this work, the optimum conditions for the dimethyl ether synthesis were determined using response surface
analysis (RSA) with Box-Behnken design. The effects of reaction temperature, Co loading, and contact time on methanol
conversions were investigated. The optimum condition was found to be a temperature of 313 OC, Co loading of 15%, and
contact time of 2.03 h' with the confidence level of 95%. The prediction equation for methanol conversion was also
expressed with the R’ value of 98.78%. Therefore, the equation could be used for prediction of dimethyl ether synthesis

without significantly error.
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7 250 0 6.095 1.7 3.8
8 300 0 2.03 27.6 26.4
9 350 75 2.03 90.8 94.2
10 250 15 6.095 2.5 46
11 300 75 6.095 22.7 28.1
12 300 75 6.095 36.3 28.1
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Term Coefficient P-value
Constant 28.067 0.000
Temperature, (X,) 27.713 0.000
Percent Co, (X,) 12.637 0.001
WHSV, (X,) -19.1 0.000
Temp *Temp, (Xlz) 2.229 0.474
Percent Co * Percent Co, (Xzz) 1.629 0.596
WHSV * WHSV, (X,) 2.854 0.367
Temp * Percent Co, (X *X,) 12.225 0.007
Temp * WHSV, (X, *X,) -14.2 0.004
Percent Co * WHSV, (X,*X)) -12.65 0.006
R’ 98.78%

R’(adj) 96.60%
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