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Optimization Design of Granule Potassium Tert-Butoxide

Mixing Device Based on Orthogonal Experiment
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Abstract: In view of the enhancement of solid-liquid two-phase mixing effect in Potassium tert-butoxide production
process ,a new type of stirring device is designed in the paper. The influence of impeller baffle installation angle ,tempera-
ture in the kettle, stirring speed and stirring time on the solid-phase dispersion of the system are studied by orthogonal
experiment,and a novel multiphase flow image recognition system is developed to detect the mixing effect of solid-liquid
two-phase flow. The results shows:the SG-6(2)impeller,the baffle with the installation angle of §=90° , operating tempera-
ture 160~ 165 °C , stirring speed 150 ~ 155 r/min and mixing time 30 min are the best experimental conditions, with the
partial solid phase volume fraction of 11.98%.
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Table 1 The dimensions of potassium 2-methyl-2-butoxide mixing device

551 RAF/m
BEFEAE BIAL AR H, 0.350
BEPEEMR RS H, 0.050
BHEENRE T 0.300
BHKERE D, 0.100
BHKBRIRRE C 0.070
BEHA B D, 0.020
1 LWEBRILMER PSS W 0.030
Fig. 1 The diagram of experimental device
and geometric model Pt R BE H, 0.250

PEFEALAE T BE S PR IR R (ST-6) NI R iR R (CT-6) A1 AT HY SG-6(2) Bt
FEAE AERILERUNGE 2 B, B 280 ROE SR AR A OB, Hi PR32 B AR 0.1 m, 3838 H 4% 0.028 m, M H &)
F0.03 m, 2 0.002 m. 3 FRAEI RSHANEE 2 frow. i P9k b o7 dpLaas il 48 I Rk A B PR as # il 3
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CT-6 SG-6(2)
B2 #HREaTEE
Fig.2 Schematic diagram of impeller structure
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Table 2 The dimensions of stirring impeller
Eiiga s &y 45t RF/m
ST-6 Rz 0.036
CT-6 E4UR N 0.400
K RE 0.030
56-6(2) EE R 0.004
1.22 #HmEE
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Fig.3 The schematic diagram of baffle structure
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Fig. 4 The image recognition and analysis system for distributed phase of multiphase flow system
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Table 3 The orthogonal experimental design
AR A BiRES B: Ptk AR 6/(°) C: i/ D 443/ (1/min) E 45 $1A H]/min

K1 ST-6 30 140~ 145 130~ 135 20

KF-2 CT-6 45 160~ 165 150~ 155 30

K3 SG-6(2) 90 180~ 185 170~ 175 40
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Fig. 6 The partial solid phase distribution diagram under orthogonal experiment
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Table 4 The orthogonal experiment data

S
hia=2
A B C D E AR TR 54 %
1 1 1 1 1 1 7.021
2 1 2 2 2 2 9.112
3 1 3 3 3 3 10.030
4 2 1 1 2 2 9.673
5 2 2 2 3 3 9.899
6 2 3 3 1 1 7.893
7 3 1 2 1 3 9.255
8 3 2 3 2 1 10.790
9 3 3 1 3 2 11.580
10 1 1 3 3 2 9.685
11 1 2 1 1 3 7.852
12 1 3 2 2 1 9.836
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%%k 4 Table 4 continued

S
ha=2 —
A B C D E AR AR AR S5 %
13 2 1 2 3 1 9.512
14 2 2 3 1 2 8.532
15 2 3 1 2 3 10.52
16 3 1 3 2 3 10.99
17 3 2 1 3 1 10.15
18 3 3 2 1 2 10.68
K, 0.089 2 0.095 60 0.094 70 0.085 4 0.092 00
K, 0.093 4 0.093 90 0.097 20 0.102 0 0.098 80
K, 0.106 0 0.101 00 0.096 50 0.101 0 0.097 60
R 0.016 8 0.007 10 0.002 50 0.016 6 0.006 80
R A>D>B>E>C
ok A3 B3 2 D2 E2
L/ Ry A3 B3 C2 D2 E2
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Fig.7 The partial solid phase distribution

3 g:él:-i/k\' diagram under optimal combination
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