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Abstract

C4 olefin is an important chemical raw material, and is widely used in the production of pharma-
ceutical industry, chemical products and many other fields. In order to explore the technological
conditions for the preparation of C4 olefin by ethanol catalytic coupling, a model for the prepara-
tion of C4 olefin by ethanol coupling based on multiple linear regression was proposed. The model
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innovatively introduces the regression algorithm into the traditional chemical reaction experi-
ment. We set the chemical reaction conditions as virtual variables, obtained the regression coeffi-
cients of the variables through significance test and calculation, analyzed the effects of various va-
riables and reaction conditions on the preparation of C4 olefins, so as to find out the best reaction
conditions, and verified the effectiveness and accuracy of the model through experiments and
examples.
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Table 3. Ethanol conversion variance analysis table

3. CEBRURFES R

Number of obs = 114
Source SS df MS
F(21, 92) = 31.68
Model 51,746.2302 21 2464.1062 Prob > F = 0
Residual 7155.671 92 77.7790326 R-squared = 0.8785
Adj R-squared = 0.8508
Total 58,901.9012 113 521.255763
Root MSE = 8.8192
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Table 4. Regression coefficients of Model 1

4 BHERE-EEARKE

A GBS ¢ A EEES ¢

i 0.334™ A (IEALFIAE A AL2) 0.313
A (LRI S AL) 5.938 Az (EALFIZL G AL3) —2.461
A, (LTS A2) 27.061"" Au (AL A Al4) 4.183
As (EAL RIS A) 23.115™ Ass (EALFIZL S B1) —0.051
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A, (BTG Ad) 24,139 Ass (AL FIZH B2-%f HR) 0
As (BEALFILLF AB) 16.035" Ay (ALHIZL4 B3) -10.073"
As (EALFIZL S AB) 23.208™" A (AL FIZH A B4) —6.522
A; (EALTIALE AT) 29.721 A (HEALFIZE 4 BE) ~1.766
Ag (EALFTIZH G AB) 8.266 Ay (LRI S B6) 6.007
Ao (HEALTTIZLE A9) -2.147 Ay (HEALTHI4L BT) 8.068
Ao (EALFTIZH G AL0) -6.816 _cons -90.192""
A (EALFIZH A ALL) -6.312 N 114

“"p<0.01, “p<0.05 p<0.1.
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Table 5. Selective variance analysis of C4 olefins

5. CABRIEFEMRESRR

Number of obs = 114
Source SS df MS
F(21, 92) = 39.32
Model 18,616.6328 21 886.506325 Prob > F = 0
Residual 2074.37781 92 22.5475849 R-squared = 0.8997
Adj R-squared = 0.8769
Total 20,691.0106 113 183.106289
Root MSE = 4.7484
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Table 6. Regression coefficients of Model 2
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W 0.188™" A (LTI G AL2) 0.986
A, (LIS AL) 30.055" Ags (AL A AL3) ~0.442
A, (A4S A2) 11.923™ Ay (LTI A AL4) ~7.590™
A (AL A A3) 8.779™" Ags (HEALFIZ4L4 B1) 2.954
Ay (LTS Ad) 3.215 Aqg (EALFAZE B2-XF 1) 0
As (AL 45 AB) -1.21 Ay (EALFIZL 4 B3) -6.377"
As (EALTIALE AB) -2.714 Ag (HEALFILL A BA) -5.944"
A; (EALTIALE AT) -1.218 Asg (HEAL 74L& BE) —4.449
Ag (L2 & AB) 3.23 Ag (LTI 4 B6) -1.637
Ag (TEALFTIZEE A9) 5.026" Ay (LTI BY) 1.4
Ao (EALFIZL S AL0) -11.906™" _cons —43.296""
A (EALFIZL S ALL) -12.786"" N 114

“p<0.01, “p<0.05 “p<0.1.
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Table 7. Variance analysis of C4 olefins yield

RT71.CABRUERENIR

Number of obs = 114
Source SS df MS
F(21, 92) = 11.02
Model 70586407.7 21 3361257.51 Prob > F = 0
Residual 28068753.5 92 305095.146 R-squared = 07155
Adj R-squared = 0.6505
Total 98655161.2 113 873054.524
Root MSE = 55235
B Ho: yy=p=0,="=0,=0s
R, WA F N 11.02, PEET 0, WZZ o MERABA R 2K, @il BE I, 4
JRBE Ho: yy =y =0, ==0y, =0, BNZEALEHEZE LK.
342 ETEBES/N_FERBL TLERER=
i Stata FEATFRAELLIE R H ] 8 PR
Table 8. Regression coefficients of Model 3
F 8 HRE=EARKE
A EIEES A g EPEES
BE 12.812" A, (EALFIZLE AL2) 414.269
Ay (EFLTTIZEE AL) 492.505 Az (BT A AL3) 246.333
A, (LTS A2) —375.191 Ay (AL A AL4) 8.226
A (EAEFIZHG A3) —381.67 Ass (EAERIZH S BL) 41.208
A (AR S Ad) —6.294 Age (EALFIZH B2-%1 ) 0
As (TEALFTIZHE AS) -133.695 Ay (LTI 4 B3) —367.697
As (TEALFTIZHE AB) -139.027 Ag (HEALFTIZEE BA) —308.998
A; (LTS AT) 855.726™ Ao (HEALFTIZH 4 B5) —196.858
Ag (TEALTTIZH G AB) 1060.929™" Ay (HEALFIZE B6) 28.662
Ag (TEALFTIZE G A9) 629.600" Ay (LT BT) 196.554
Ao (EALFIZL S AL0) 256.042 _cons —3594.645"
A (EALFIZL S ALL) 363.409 N 114

“p<0.01, “p<0.05 “p<0.1.

RAE 7 8 SRR, LU ALS (AL KIS B2)IE AN B, 51 A e v B K i Ak 751
HE N A8 (EILFIHE A3), H p<0.01, AJf5E .
PRGBS o 76— 2 3R BE YE el [X 18] 4 (250°C ~400°C), B EEIE I C4 Il IR [T R B K. H A8
(AT A AFHCHERCK, TG fE . LTI, ALFIZAE A3 1E 400°C IR T C4 IRk

ImEA M A IE 12.812, H p<0.01 BHRE

TEMRT 350°CHY, Hi3% 8 widn, BAS B & m i AAELLT) 2 D AMEALTFIZH & A3 (p < 0.01) A AL 7 2H.
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Figure 1. Interpolation fitting of C4 olefin yield of 21 catalyst combinations at different temperatures

1. 21 MERFIEEEREIRE T C4 BRI ERNBERS

FEIREEHIAEART 350°CHIZFA T, HFRM W Lk 2 et nle, 15k 9 fos, BL A2 (AL
HE AW)EXTIRAH, SEEEMRYERRKIHB M TIHE A2 HEEE S, SEEZ2EEMK. o
UEAET, 7EAKT 350°CHY, 7E— & B Bl 4 (250°C ~350 °C ) Fifl i B 34 KA AL R4 & A2 1) C4 IR lieR

SR
6% FPTR, (T 350°CHFET, ML A2 Bk IR LT

Table 9. Regression coefficients below 350 degrees of model 3
F 9. fRA= 350 ELATHIEYIR SR

A EPEES A EPEES
R 7.2107 A, (EALFIHE AL2) 428.406™
A (b4 E AL) 687.511"" Az (EALFHE AL3) 269.378
A, (LTS A2) 0 Ay (EALTTIZL S AL4) 124.052
As (LTS A3) 0.843 As (LTI 4 BL) 146.333
Ay (AL G Ad) 130.525 Age (EALFTZH B2-%1R) 105.864
As (fEALFIZL & AB) 96 A (EALFIZ A B3) -29.69
As (TEALFTIZHE AB) 69.859 Agg (EALFTIZH G BA) -13.415
A; (AL G AT) 1050.732"" Ao (TEALFTIZH 4 B5) 32.446
Ag (TEALTFIZH S A8) 663.591"" Ay (LRI L B6) 149.904
A, (LTI A A9) 531.017" Ay (E4LF4 BT) 207.118
Aso (EALFRIZH 4 ALO) 227.055 _cons —2108.855""
Ay (A4S ALL) 218.967 N 94
<001, “p<0.05 p<0.1.
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