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ABSTRACT

The experimental study reported herein was to investigate to separation characteristics of a tangential flow

membrane in a continuous recycle situation. Physical and dynamic analyses are performed on the membrane

system in order to relate relevant ve-iables to the capacity of separation. The results of separation process may

be summarized by a proposed equation : Sh= A(R:Scdy / L)% 1t was shown also by the analyses that effec-

tive separation of sugar and cell was attainable by means of tangential membranes, thereby enhancing ethanol

productivity in fermentation with continuous cell and substrate recycle.
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Table 1. Components of Glucose Solution.

Component Content (Wt%)
Glucose 10 & 15
Ethanol 5
Sodium Azide 0.1

Table 2. Components of Inulin Solution

Component Content (Wt%)
Inulin 1,2,3&5
Ethanol 5

Sodium Azide 0.1

Inulin & Fructose 7+ B(2—1)8 AR o|o}A D-fruc-
tofuranose ¢] A A-EEA 2 2ebrlE  Glucose EHEAF
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Table 3. Experimental Conditions

EXPERIMENTAL CONDITIONS

Concentration = 1, 2, 3, 5% Inulin solution
and 10, 15% Glucose solution

Temperature = 30°C

Channel Height = 0.8 mm & 1.6 mm

Membrane Type = NMWL 1000, 4PK & 2PK

Membrane Area = 460 cm? /pk

Recirculation Rate =2, 4,6, 8 & 10 m/sec

Transmembrane Pressure = 0.4 — 3.4 kgf/cm?
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1. Water Bath 7. U.F. Filter Unit

2. Feed Solution 8. Pressure Control Valve
3. Air Filter 9. Three-Way Valve

4. Peristaltic pump 10. Retentate

5. Flow meter 11. Filtrate

6. Pressure Gauge 12. Cock

Fig. 2. Schematic Representation of Membrane
Separation Recycle System With Ultra-fi

Itration Unit.
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Table 4. Operating Conditions of Gas Chromato-
graphy for Ethanol Analysis.

Colum: SE30

Oven Temperature: 90°C

Injector, Detector Temperature: 200°C
Carrier Gas: Nitrogen

N
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Fig. 3. Conc. vs. Time Relationships for 15%
Glucose Solution. Membrane Type =
4 packet & Channel Height = 0.8 mm
(4pk-1) Recirculation Rate = 4 ml/sec,
T.M.P =1 Kgf/fecm?, T =30°C.
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Fig. 4. Ethanol vs. Time Relationships for 15%

Glucose Solution. (including 5% ethanol)
Membrane Type = 4pk, Channel Height
= 0.8 mm (4pk-1) Recirculation Rate =
4 ml/sec, TM. P = 1Kgf/cm?, T = 30°C.
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£ =guieh

Sh = Sherwood number = kdh/D
Re = Reynold number = Udh/v

Sc¢ = Schmidt number = v/D

dh = equivalent hydraulic diameter
L = channel length

U = average velocity of fluid

v = kinematic viscosity = u/p

M4 = viscosity of fluid

p = density of fluid
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