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Study on the Process Optimization for the Ethanol Scrubber
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Fig. 1. Schematic drawing for an ethanol scrubber
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Table 1. Coefficients in NRTL model

AL J) B(J)
Component AU BU.D) o
Ethanol 0.498538 -456.0020 0.1448
Water 1.015340 536.2640

105

Temperature ( °C )

75 | | | |
0.0 02 0.4 0.6 0.8 1.0
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Fig. 2. Temperature-composition phase diagram for ethanol-
water binary at 1 atm
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Table 2. Coefficients in Henry’s law

Coefficients Solute Solvent
(o] 31.0470 162.8900
G -555.5900 -760.1400
G -2.1065 -20.7005
Cy 0.0000 1.4117x10°

Fig. 3. PRO/II flow sheet drawing for an ethanol scrubber
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Table 3. Feedstock condition

Component Mole %
Nitrogen 99.3276
Ethanol 0.6724
Flow rate 240 Nm’/h
Temperature 25C
Pressure 30,362.2 mmH,0
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Fig. 4. Product specification in scrubber
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Fig. 5. Recycle stream mass flow specification
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Table 4. Simulation result summary for a scrubber

Item Result
500 kg/h
20 ppm by mol
0.0654 kW
369 kg/h
366.3 kg/h
3,551 ppm by mol
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Ethanol content at waste water
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Fig. 6. Solvent feed rate versus recycle flow rate
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Fig. 7. Recycle pump power consumption versus recycle flow
rate
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