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PERHAE L/ (kmol -h 1) 1 000
HERRELE /K 408.733
# 0.05
HERHE Y (BEIR 350 RS 0.05
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Fig.3  Configuration of DWCM (example 1)
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Table 2 Economic assessment of VRHP —~DWCM ( example I)

1
miH
DWCM  VRHP-DWCM-I VRHP-DWCM- Il
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Table 3 Operating conditions and product specifications
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Fig. 8 Configuration of VRHP -DWCM-TI( example IT)
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Table 4 Economic assessment of VRHP—DWCM (example II)

HlE

T H

DWCM VRHP-DWCM-1 VRHP-DWCM- Il
WA, 1776.42 2129. 64 2742.27
(10°%58)  (100% ) (119.88% ) (154.37%)
BAESR A, 1755.92 1326. 34 538.91
(10°25t-a~")  (100% ) (75.53%) (30.69% )
ERERA,  3532.34 3456 3281.18
(10°25t-a~")  (100% ) (97.84% ) (92.89% )
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Table 5 Economic assessment of VRHP-DWCT
BE

Wi H
DWCT  VRHP-DWCT-I VRHP-DWCT- Il

WARY,  1714.07 2211.55 2707.48

(10°2&70) (100% ) (129.02% ) (157.96% )

BfER A, 244126 1 808. 65 961.5
(10°%756-a"") (100%) (74.08% ) (39.39% )

ERERAA,  4155.3 4020.2 3668.97
(10°%5T-a™") (100%) (96.75% ) (88.3%)
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Table 6 Economic assessment of VRHP -DWCB

HufE

miH
DWCB  VRHP-DWCB-I VRHP-DWCB- Il

WAKY/  1570.89 2413.58 2686.8
(10°%51) (100% ) (153.64% ) (171.03% )

PAE A, 2309.5 1165.77 639.9
(10°%5T-a"") (100%) (50.48% ) (27.7%)

FRERAA,  3880.4 3579.35 3326.7
(10°%75c-a”") (100%) (92.24% ) (85.73%)
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Optimum topological configuration for a vapor recompressed
dividing wall column with a predominance of heavy-components

LUO YiHang HUANG KeJin”~

(College of Information Science and Technology, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract; In the separation of ternary mixtures with a predominance of heavy-components and a wide-boiling point
range using a dividing-wall distillation column (DWC), a certain amount of excess heat always exists during the
stripping of the heavy-component from the intermediate- and light-components. This can be employed to develop a
vapor recompression heat pump ( VRHP) -assisted DWC (VRHP-DWC). In the light of the steady-state operating
characteristics of the DWC, the optimum topological configuration of the VRHP — DWC is found to involve two
VRHPs. One compresses the excess heat and releases its latent heat to the reboiler or the reboiler of the pre-frac-
tionator. The other compresses the overhead vapor stream pre-heated with the condensed liquid from the first VRHP
and the bottom product stream and releases its latent heat to the reboiler or the reboiler of the pre-fractionator. The
separations of ternary mixtures of benzene, toluene, and o-xylene and of n-pentane, n-hexane, and n-heptane are
examined to determine the optimum economic performance. The results showed that for a DWC with a middle parti-
tion (DWCM) , the total annual cost for the two ternary mixtures decreased by 17.2% and 7. 1% , respectively.
The TAC also decreased to varying degrees when the partition was at the top (DWCT) or bottom (DWCB). The
origins of the differences between VRHP -DWCs with a dividing-wall in different positions are discussed. Predeter-
mination of the optimum topological configuration of the VRHP -DWC can considerably lower the complications and
tediousness involved in process development, which is of great significance in terms of application of this process in-
tensification technology.

Key words: dividing-wall distillation column; heavy-component dominance ; wide-boiling point; vapor recompres-

sion heat pump; process synthesis; process design
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