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Improvement of n-butanol recycling technique in industrialized

production of silicon dioxide as flatting agent
WANG Wen-bin TANG Peiping LIU Hong-yu CHEN Yunxia ZHU Li

( College of Chemistry and Chemical Engineering Xiamen University Xiamen 361005 Fujian Province China)

Abstract: In order to reduce time cost and increase efficiency in n-butanol recycling a double-column distillation
process was suggested to replace the existing batch process due to its high time consumption and low efficiency. The
improved process was simulated with flow simulation software. The calculated results show that in the improved
process condensing temperature is 85 °C the mass fraction of n-butanol at the bottom of Column 1 and Column 2
18 99.62% and 0. 31% respectively. The verification tests on lab-scale distillation device were carried out. It
shows that the calculated results are close to the tested results and the average relative deviation is 5.4%  which
indicates the calculated results are credible and can provide a basis for optimization in industrialized plants. Now

n-butanol recycling efficiency increases largely and production cycle is reduced from 10 h to 5 h and energy
consumption drops remarkably so production cost can be largely reduced.
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Table 1  Physical property of n-butanol-water
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Fig.2  Binary system mass fraction figure of n-butanol-water % 4
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Table 2 Results of different activity coefficient equation

1%

55.57 UNIFAC
55.84 NRTL

3.3

f1

ST oK R R 4

22— cdl- 1 cd2- 2
1 Tw2— 2 v sl—
T1- 1;T2- 2;¢l- 1
2- 2 7 S—
5

Fig.5 Computer simulation flowsheet
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Fig. 6  Butanol-water mass fraction fitting
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n-Butanol mass fraction at different column trays in TI
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Fig.8 Temperature distribution curve in T1
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n-Butanol mass fraction at different column trays in T2
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Fig. 10 Temperature distribution curve in T2
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Table 3 Results of theoretical tray and feed tray

T1 8 4
T2 5 1
4
Table 4 Results of thermol duty of columns
kW TkW
Tl -796.6 809.6
T2 0 45.6
5
Table 5 Results of thermol duty of heat exchangers
/°C /°C /kW
cl 92.57 85 -3.3
c2 94.15 85 -37.2
6
Table 6 Calculated results of streams
/ / /
C kPa 1% (kge+s™)
fl 85.00 100 73.00 0.1157
2 85.00 100 7.00 0.1157
dl 92.57 100 55.55 0.117 8
42 94.15 100 51.18 0.025 6
wl 115.16 100 99.62 0.092 9
w2 100. 62 100 0.31 0.1385
sl 85.00 100 77.40 0.094 33
s2 85.00 100 11.24 0.049 02
1 wl
2 w2 2
dl d2 o
4
4.1
4.2
40 mm
200 mm 500 mlL ; KF4
4.3
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Table 7 Water mass fraction of column top with
different feed makeup %
10 42.0 1 . M . : 2002:
20 40.0 319.
30 41.3 ) M .
40 41.1
50 40.5 2007:51.
60 42.7 3 . M . : 2005:
70 41.5 3.
80 43.2 4 M 4
90 42.2
2001:267.
5 L M. M .
8 —
Table 8 LLE of n-butanol-water at different temperature 1993:63.
6 .
/e 1% 1% I 1994 22(5) : 139,
80 74.6 6.9 7 . -
90 69.9 7.7 - J. 2003 20(5) :
273-287.
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