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Table 1.Composition of beer (fermented ethanol mixture)

Component Molar Basis Weight Basis
H»0 0.96639 89.07828
Ethanol 0.03054 7.20014
Acetealdehyde 0.00003 0.00680
Acetone 0.00000 0.00070
Methanol 0.00002 0.00250
Propanol 0.00000 0.00150
[-Butanol 0.00003 0.01190
Acetic Acid 0.00011 0.03350
[soamil alcohol 0.00004 0.01750
Isoamyl acetate 0.00096 0.63853
Benzaldehyde 0.00001 0.00860
SLURRY 0.00186 3.00006
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Table 2. Design criteria of anhydride alcohol process using extractive distillation
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Fig. 1. Low energy extractive distillation Fig. 2. New low energy extractive
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SAEA A 9 uF
ot 1kgs AAHE 23k AR = oF 1.37 kg steam / kg ethanol = H]5=38F Ay}7}
LES T dEdSEE Glycerin?}2] MixtureE Agent® AR8-3 7-F- 99.75%~99.85%°]
FrolehE-S A4S = 9191 Di-ethylene glycol ©|U Tri-ethylene glycols Agent= A8
Bole &2 F0lA FolehEo] FE7} 81.56%~85.11%= A&o] g Hojxm=
_]

w2
2

=
A
v o
. ECT i T
&7 JNdo] Bast Aoz HRATE Agento] FFol Wl Agent Recycle Stream©] Flow rate

Jou

+ 2
=3

Jou

of 1o OIEd E& H132 Hi1s 20075



Theories and Applications of Chem. Eng., 2007, Vol. 13, No. 1 154

T gy E B ol dl=E]Fol Glycerin H]&©°] & MixtureE Agent® ARES 749
Flow rate”} ZFolgls & = ) o] FHoA Z a3t Agento] &S A7 & 5 A= A

olt}. o] 7}A] Extractive Agentol] WS Z 3= Tabel 37} Fig. 39 YERAATE

Table 3. Results of new low energy extractive distillation process

Ethvlen EG+ EG+ EG+ EG+ Di- Tri-
Agent Gly ceole Glycerin | Glycerin | Glycerin | Glycerin |ethylene| ethylene
y (8:2) (6:4) (4:6) (2:8) glycol | glycol

Steam-Kg per kg EtOH |1.37392]1.37213|1.37198 |1.37199|1.37205|1.35483 |1.34988
Water mole fraction 1. 20641 6. 43017 8. 84879 501376 4.0209811.47537|1.82435

at Product X107 | X107 | x107® | x107® | x107° | 107" | x107!
Ethanol mole fraction 9. 97458 9. 98470 9. 98471 9. 98471 9. 98471 8. 51075 8. 15698
at Product <107 <107 <107 <107 <107 x107! x107!
HC impurities mole 134017 152402 152907 152935 152938 1. 38748 1. 86637
fraction at Product x107° x107° x107° x107° x107° x107° x107°
Production Rate 99.3772
(kL per Day) 92.8359192.8180(92.8182(92.8182|92.8182|97.8221 B

Agent Recycle Stream
Flow Rate (kgmol per hr) 100.992| 96.144 | 90.515 | 83.772 | 75.881 | 63.033 | 43.628
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Fig. 3. Results of low energy extractive distillation process.
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