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Online Optimal Operation of Batch Distillation Tower
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Fig.1 Batch distillation tower
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Table 1 Calculation results of batch distillation

Distilate [mol%]

Residual [moi%)]

Time [h]

Benzene

Toluene p -Xylene

Comp.

Yield

Comp. Yield Comp. Yield

Constant
Ramp-up
Temp. Control

13.31
10.17
10.10

96.1
95.0
95.0

93.0
93.9
93.0

86.0 87.5
86.0 87.0
86.0 87.4

95.2 86.2
96.2 85.1
96.6 86.1
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Fig.2 Reflux ratio operation of batch distillation
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Fig.3 Distillate component profile of batch distillation
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Fig.4 Temperature profile of batch distillation
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Fig.7 Batch distillation model on Visual Modeler
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Fig.8 Simulation result of online optimal opcration

LI EHsice»TE Y, HEE LM
948~1029 MIh DI TEL T . 4ED
1al—3aryTIIARBORELR CITHAAA
TELY, HEONT TV FTILELIZE L DOHEL
BimbasnlBbh, ZOBREFENREDTH
HEEZS.

ek, NRoFHERTIE, MEoYIvEzoy A
V0T - EEFTARXy I ELTERYMT L
Lirbhah, SEORFTIIREL2 L v Bl
L TRETB-DICE W TRy 7 5R]Y

a3z ko B (2013)

HTHBETH, AHBITOEIHEATDHIILN
T& 3.

5. &

IO FEDHT DNy FREZEZHRIC, £
TS5 b bBEHHESNTWBEERE, XF
JVBE, HHRROT—FE2 YV TAEAL LIBT
MR AEHEE L, FOEOTFRIERE THRERM %
T AR LEAERLEHTELT, £F7
Moo iR LBRE L CEIET D HEZRELR
WENOBHLLOBRIEF EERIFL, —EOX(SE
THIME B ABREFESHETHY, +oRME
HTExBEMbholz. ESFFORDbYVIC
5y b2 b—F EETRIEZITVY, 20
BEFEOAMEERT I LN TEL

m

Nomenclature

ep =yield of distilate [—]
F =flowrate [kgh ']

N =number of stages [ —]
O, = reboiler duty [MJ h™']
R =reflux ratio [—]

T =temperature [C]

t = time of operation [h]

xp = mole fraction of distilate [—]
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Online Optimal Operation of Batch Distillation Tower
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In the multi-component batch distillation, a method to get online data from the actual plant, to
calculate the optimal conditions by the mathematical model and to do it back to the actual plant
operation was devised. The heat duty was estimated using measurement data of temperatures and the

flow rate and a suitable reflux ratio to meet constraints was determined by the predictive calculation
The plant simulator was used instead of the real plant to confirm its availability
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