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Technological Researches for Recovery of DMF by

Multi— Effect Concurrent Distillation
GUO Xin—lian, YANG De— ming
(School of Chemistry and Chemical Engineering, Jiangsu Polytechnic University, Changzhou 213164, China)

Abstract: Because of high energy consumption for separation of DMF, a multi—effect concurrent distil-
lation which includes two —tower, three—tower and four— tower distillation was proposed. Simulation for
different mass consistency DMF by multi —effect concurrent distillation was performed by ASPEN PLUS
software in which RADFRAC blocks and NRT L physical property were used. The optimum operation con-
ditions (including the press distributions) were determined based on minimum energy consum ption and the
variables of the top distillate, that is water vapor. Based on the results. The column parameters and areas
of the condensers, heaters exchangers were calculated by hydromechanics blocks of ASPEN PLUS. The
researches show that three—effect concurrent distillation is the best recovery methodology in response to
the objective function of the least sum between cost of investment and operation cost.

Key words: recovery of DMF; multi — effect concurrent distillations; energy consumption; ASPEN
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Table 1 Basic data of simulation ,
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Table 2 Results of mono— column and multi—effect concurrent distillation of recovery for varied concentration DMF
3 4
1 2 1 2 3 1 2 3 4
DMF 10%
P/ kPa 101 3 101 3 12 0 195 0 101 3 12 0 340 0 195 0 101 3 12 0
D/ (kg/h) 9 000 0 6100 0 29050 39000 35000 16050 28000 27000 24400 10650
L/ (kg/h) 43920 0 6771 0 95865 35100 38500 5457.0 30800 32400 32940 41535
N, 14 11 10 11 10 10 11 10 10 9
@/ m 353 1 61 342 118 1. 23 2 58 0 99 102 111 221
ty C 100 0 100 0 49 4 119 5 100 0 49 4 137 9 119 5 100 0 49 4
tw/ C 148 7 101 7 84 3 120 6 102 6 84 3 138 9 120 9 103 7 84 3
A/ m? 2 006 32 2012 90 1 750 40 1 485 90
0/ (keal/h) 24629 949 1 6 959 774 17 4017 796 6 3331181 1
w/ (kg/h) 97 000 24 080 16 090 11 030
DM F 20%
P/ kPa 101 3 101 3 12 0 285 0 140 0 17 0 570 0 340 0 140 0 17 0
D/ (kg/h) 8 000 0 5340 0 26700 37100 30500 12500 31800 26300 17200 480 0
L/ (kg/h) 20 000 0 4378 0 6888 6 26712 33855 50000 20670 24143 31132 39840
N, 12 11 10 11 10 9 11 10 9 9
@/ m 342 1 47 2 99 108 1. 17 2 31 1 94 Q0 89 109 1 96
ty C 100 0 100 0 49 4 131 9 109 4 56 6 156 9 137 9 109 4 56 6
ty/ C 148 6 103 0 84 3 134 4 1158 5 93 2 159 5 142 6 122 6 93 2
A/ m? 1123 70 1716 47 1126 70 1 144 00
O/ (kcal/h) 15110 712 0 5 248 609 9 3 636 363 21 3223702 72
W/ (kg/h) 50 200 19 600 12 600 9 000
DM F 25%
P/ kPa 101 3 101 3 12 0 205 0 101 3 12 0 380 0 210 0 101 3 12 0
D/ (kg/h) 7 500 0 4700 0 28100 28500 25450 21150 21300 20300 1800 15000
L/ (kg/h) 16 275 0 4183 0 57605 41320 42810 46702 28116 30450 31080 32445
N, 11 11 10 11 10 9 11 10 9 8
@/ m 3 60 1 44 2 82 1 00 1. 08 2 14 0 96 Q0 97 L 11 213
ty C 100 0 100 0 49 4 121 1 100 0 49 4 141 9 121 8 100 0 49 4
tw/ C 148 7 103 1 84 2 123 7 104 5 84 3 144 5 125 3 106 0 84 3
A/ m? 966 50 1724 73 1 110 60 1 040 68
O/ (kcal/h) 12 881 069 3 4797 998 7 3467 840 0 2953790 1
W/ (kg/h) 46 300 17 800 11 020 8 600
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Fig 4 Relationship between erergy and effect for 10% DMF
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Fig 5 Relationship between erergy and effect for 20% DMF
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Fig 6 Relationship between erergy and effect for 25% DMF
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Fig 7 Graph of for concurrent distillation
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