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Application of air separation dividing wall column
MA Zhan-hua' ZHAI Cheng' LI Jun'® ZHANG Hui' SUN Lan-yi'
(1. College of Chemical Engineering China University of Petroleum Qingdao 266555 Shandong
Province China; 2. College of Chemistry and Chemical Engineering Ocean University of
China Qingdao 266100 Shandong Province China)

Abstract: In order to reduce the equipment investment and energy consumption of cryogenic air separation a novel
process of air separation dividing wall column ( DWC) was proposed by analyzing the thermodynamic property and
the process characteristics of the system. The new and the conventional processes were simulated with Aspen Plus.
The effects of the structure and operational parameters of the air separation dividing wall column on the total annual
cost ( TAC) were investigated and the difference of thermodynamic efficiency between the conventional air
separation process and the air separation dividing wall column process was analyzed. The results show that the new
modeling is workable. The optimal values of DWC for air separation are as follows: liquefied oxygen flow rate is
3 kmol/h vapor split ratio ( volume ratio) is 0.05 the theoretical plate number of rectifying section is 33 the
theoretical plate number of side rectifying section is 30 and the theoretical plate number of stripping section is 22.
Compared with the conventional process the loss of available energy of the new process is lower and the
thermodynamic efficiency is 4. 7% higher.
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Fig. 1  Simplified process for cryogenic air separation 2.2
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Fig.3  Process for cryogenic production of nitrogen oxygen and argon
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Fig.4 Argon composition profiles of double-column process
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Table 1 ~ Operating parameters of three-column system
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2.3 Fig.5 Thermally coupled model with side rectifying section
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Fig. 6 Four-column model for cryogenic distillation
3 TAC °
( TAC) 3.1 ¢,(0,) Rsp1 TAC
N~
Ng~ Ngp 22 33 30
TAC ° q,.(0,) Rspl TAC 7
( o 7 Rsm
) ( ) Rspl Rspt
0.05 °
Rspt !
o 3 kmol/h o
TAC 3 kmol/h Rsp, 0.05
99. 6% .
0.001% 95% -
5 @
q.(0,) qw(Ny) %
qv( 0,) Gar> B
Rspt 3 o
qAr
Aspen Plus design 7 ¢.(0,) Ry,

vary 7 TAC Fig.7  Effect of ¢ ( 0,) and R, on TAC



3.2 N; Ng TAC
Ni~ 2 o
Ngp Ng~
3 2
Ny Ng 8 Table 2 Final parameters of DWC at optimal economic condition
TAC o 8
Ny, 33, Ny, 30 Ny 22
TAC o Ny 33
N, 30
BOT 17
o NAIK 19
R, 0.05
7.(0,) 2.55
R /m 0.8
19, TAC/(10°¢ <a™') 1.17
I8t
S}
a6
- 1.5 4
=14
313 N N
= 1.2
1.1%
39
50 o
0 2
8 NR NSR
Fig.8 Effect of Ny and Ngg on TAC
o 3 2
3.3 N TAC °
3
N N }
9 TAC o 9
N Table 3  Thermodynamics results of traditional and
i dividing-wall air separation
Ny 22
Ny 22,
Rad g /KW -357.9 -52.4 -367.9 -55.4
i~ v 40 /¢ -171.1 -183.5 -177.1 -183.5
7 kW 269.8 271.7
L=¢ ]
e, 1.25 /C -180.7 -180.7
3] kW 222.0 243.6
< 19
i S IkW 274.3 284.6
| H‘ b o A kW 52.3 41.0
22 24 26 28 'ir] 32 34 36 38 1% 80.9 85.6
9 N,
Fig.9 Effect of Ng on TAC 3
2
3.4 TAC 3 N N )

3 4.7% o



2012

Aspen Plus
PENG-ROB

3 kmol/h
33
22,

0.05
30

(3)
4.7% o
1 . I
2004 26(5):1-5.
2 J
2008 28(9) :38-41.
3 . .
J. 2006 34(11):44.
4 . J
1995(6) : 1245.
5 . Aspen Plus
J. 2005( 3) : 19-21.
6 .
J. 2005(6) : 1144.



