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Ethanol dehydration pilot test with pervaporation technology
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Table 1. Pilot plant operating conditions & specification

Operating conditions

Initial feed concentration: 93 wt% Ethanol
Feed temperature at module inlet: 70, 80, 8 °C
Permeate condensation temperature: 0, 18 °C
Feed circulation rate: 80 /hr

Specification
Membrane area: 4 m® (in 4 stages)
Module type: Plate & Frame type
Heating unit: Electric, EG/water mixture, 6 kW
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Figure 2. Plot of feed concentration vs. operation Figure 3. Plot of feed ion vs. op
time: Effect of feed temperature time: Effect of permeate condensation temperature
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Table 2. Permeation mass transfer coefficient (k) & Membrane area data

Run #1 Run #2 | Run #3 | Run #4
Average Feed temperature (°C) 70 79 87 79
Condensation temperature (°C) 0 0 0 18
Permeate side pressure (mbar) 14 14 14 35
Mass transfer coefficient (=) 2.93 4,11 5.83 36
Membrane area (m")° 659 470 331 536

* Ethanol dehydration
Feed flow: 1000 kg/hr
95 wt% ethanol in feed — 99 wt2 ethanol in product

3. Nomenclature

A Membrane area

Cwr Weight fraction of water in the feed

Cwp Weight fraction of water in the permeate

Cwo Initial weight fraction of water in the feed

Cwt Final weight fraction of water in the feed

Jw Partial permeation flux of water

k Mass transfer coefficient for permeation

M Feed amount

Pow Saturation vapor pressure of water

Py Permeate side pressure

Q Feed flow rate

R Gas constant

T Temperature

t time

Xw Mole fraction of water in the feed liquid phase

Vw Mole fraction of water in the permeate vapor phase
Tw Activity coefficient of water

Appw Chemical potential difference of water between feed and permeate side
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