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Abstract

As an important basic chemical raw material, C; olefins are widely used in the production of
chemical products and pharmaceutical intermediates. Ethanol is an important raw material for
the production and preparation of C, olefin. In the preparation process, the yield of C; olefin de-
pends on the reaction temperature and catalyst combination, so how to design the catalyst com-
bination and temperature reasonably is the key. In order to explore the effects of different reac-
tion conditions on ethanol conversion and C, olefin selectivity, a multiple linear regression model
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based on OLS + robust standard error was established to obtain the influential factors with signif-
icant linear correlation on ethanol conversion and C; olefin selectivity. The standardized regres-
sion coefficient is calculated to rank the importance of the influencing factors. In order to deter-
mine the optimal reaction conditions, a stepwise screening model was established, and the curve
fitting between the yield of C, olefin and single variable was carried out by MATLAB. Finally, par-
ticle swarm optimization algorithm was used to determine the optimal value of each variable
when the yield of C4 olefin was the highest.
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Figure 1. Residual and fitting values scatter plot
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Table 1. Test results
Fz1 KEER

TR C.fikifi i

F RS P11 F RS P

52.99 0.0000 51.85 0.0000

H#¢ 1 AJ %1, P =0.0000 <0.0001, bb#Ab@d 7 EcE BE AL, HEAEAR 99%LL 1.
b) [EHRFEEHLL

Table 2. Significance test of regression coefficient of ethanol conversion

T2 CERHEUERMARKEBEMRE

RE t f 56 t 5% p 1H
R 0.355™" 15.02 0.000
LTEIR B -7.183" -2.41 0.018
BpL -2.103 -0.78 0.436
Co fi#i & 93.939 0.91 0.368
A7 0.0514™" 4.90 0.000
WA -87.892"" -8.51 0.000

" p<0.01, "p<0.05 ‘p<0.l.

e 2, HAApttb 5 Co TR I AR REBCRA BT B2 MARY, ISR AT Co fidExXT &

WAL RN R AR, R BRI IEA R E .

Table 3. Significance test of C,4 olefins selective regression coefficient
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4 t 56 t K56 p fE
A 0.192" 13.13 0.000
LR 2.914" 1.81 0.074
Fktt 3.248" 1.68 0.096
Co ¥ & —293.508"" -3.46 0.001
A7 0.0453™" 5.60 0.000
A —55.499™" -9.89 0.000

¥ Tp<0.01, "p<0.05 ‘p<0.1.
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Table 4. Multicollinearity test
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Figure 2. Ethanol conversion rate data contrast
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Figure 3. C4 olefins selectivity data contrast
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Table 5. Wilcoxon sign rank test results
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Figure 4. Model process diagram
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Figure 5. C4 olefin yield of three charge ratios at different temperatures
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Figure 6. Solving results
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Table 6. Optimal reaction conditions
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