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Optimization of the preparation process of 52 Fischer—Tropsch wax
based on DFSS method
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Abstract: 52° Fischer—Tropsch wax was prepared by solvent extraction from hydrorefining reduced third—
line oil, which was investigated based on the six sigma design. The mathematical models of the oil content,
yield, melting point and solvent—oil ratio, solvent ratio, crystallization time, cooling rate, and
crystallization temperature were proposed by using the central composite design assigned to response
surface design, analyzing the influence of each factor and their interaction on the response value. The
optimal combination of preparation process parameters and better operation window were obtained by
multi—objective optimizing, which guided the 100kg/h pilot test to proceed smoothly. The results showed
that when the solvent—oil ratio was 5, solvent ratio was 2, crystallization time was 6min, crystallization
temperature was 5°C, and the cooling rate was 5.3°C/min, the melting point of the wax was 52—54°C, the
oil content was 0.2%—0.8%, and the yield was more than 25%, which met the requirement of the refined
wax. The experimental value was closed to the predicted value of the model, which indicated that the
models had good fitting effect, high prediction accuracy and reliable quality.
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45 ShIR 1) /min X, 219 0 75 15 1280 LT S, DOE (design of experiments
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VERHA/ Comin? X, S48 53 59 65 632 BV SRR B SE 55 25 SR 3 2 7
s C X1 0 s 10 8% S 4 ST LA 4 A R R
&2 DOEiZitERRLIER
i3~ X, X, X /min X,/C-min” XJC JEsc dli BRED 1% R REDED /%
1 6.75 5 12.80 59 5 51.75 0.606 18.48
2 9.04 5 7.5 59 5 53.08 0.6 18.12
3 10 8 15 53 10 52.47 22 21.04
4 35 2 0 6.5 10 58.85 0 2.24
5 10 8 53 0 49.14 1.388 38.96
6 35 8 15 6.5 10 50.92 3.565 23.66
7 35 8 0 6.5 0 50.51 1.912 27.28
8 35 8 0 53 10 50.56 2.165 28
9 6.75 7.12 7.5 59 5 50.49 1.123 26.06
10 6.75 5 7.5 5.48 5 51.39 0.993 26.4
11 3.5 2 15 53 10 54.82 0.847 115
12 35 2 15 6.5 0 52.11 0.898 22.94
13 6.75 5 75 59 5 52.03 0.548 24.86
14 4.45 5 7.5 59 5 51.29 0.77 27.82
15 6.75 5 7.5 59 1.47 50.65 0.615 30.64
16 6.75 5 7.5 6.32 5 52.63 0.877 25.56
17 10 2 0 53 10 60.01 0.678 36
18 6.75 5 2.19 59 5 53.35 0.545 19.56
19 6.75 5 7.5 59 5 51.71 0.546 2278
20 10 2 15 53 0 52.87 0.384 19.68
21 6.75 5 7.5 59 5 52.17 0.656 2422
22 10 8 15 6.5 0 50.21 0.1 33.74
23 10 8 0 6.5 10 57.04 1.558 7.18
24 6.75 5 7.5 59 8.53 53.53 0.89 20.76
25 10 2 0 6.5 0 5727 091 6.06
26 35 2 0 53 0 51.85 0.576 24.6
27 10 2 15 6.5 10 60.94 0.067 2.5
28 6.75 2.88 75 59 5 53.46 0.255 15.1
29 3.5 8 15 5.3 0 46.83 1.424 46.44
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(2) T I 28T R4 SRR
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V=S R AHRE B FAH PE
iy 285.795 11 25981  587.799  <0.0001
X, 36.079 1 36.079 816245  0.00000
X, 109.475 1 109.475  2476.746  0.00000
X, 13.575 1 13.575  307.121  0.00000
X, 23.947 1 23947  541.782  0.00000
X, 79.906 1 79.906  1807.780  0.00000
XX, 0.731 1 0.731 16.539  0.00080
X: 14.547 1 14.547  329.109  0.00000
XX, 0.436 1 0.436 9.855 0.00598
XX, 1.513 1 1513 34227 0.00002
XX, 3.168 1 3.168  71.681  0.00000
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X, 0.007 1 0.007 1.622 0.22518
X, 0.032 1 0.032 7.507 0.01689
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aliiR 2z 2.270 2 1.135 — —
R*=0.962
R,,=0.947
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