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Study on the Perstraction Characteristics of Acetic Acid
Using Hollow Fiber Modules

Lee Ho-won* Kim Woo-sik**

Summary

The purpose of this study is to analyze the perstraction characteristics of acetic acid using hollow
fiber modules, The perstraction experiments of acetic acid have been done under various
experimental conditions such as pressure changes, superficial velocity changes in aqueous and or-
ganic phases, and potting density changes in two systems with different distribution coefficients.

There was no change in overall mass transfer coefficient with a change in the pressure difference
between inside and outside hollow fiber. Tortuosity of hollow fibers used was obtained from mass
transfer coefficients in the membrane phase. The overall mass transfer coefficient increased
nonlinearly with an increase in organic and aqueous phase velocity where the proportion exponent
was obtained as 0.35 and 0.56 respectively.
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Table 1. Characteristics of Celgard X10-400 microporous hollow fiber.

Unit : g/cm® (density) , cP (viscosity)

Characteristics Specification Test Method
Material Polypropylene
Property Hydorphobic
Porosity 30% ASTM D-2873
Pore Dimension 0.05X0.15¢m S.EM.
Effecive Pore Size 0.05um S.E.M.
Tensible Break Strength 200¢/filament ASTM E96-66
Resistance to Air Flow 20~60 Gurley Sec ASTM D-729(B)
Shrinkage, Axial Direction 2.5% Maximum ASTM D-1204
(Unrestrained) 60 Min,, 90C
Internal Diameter 400um HCSPD Method
(Nominal)
Wall Thickness 30¢m HCSPD Method
(Nominal)
Quter diameter 460pm HCSPD Method
(Nominal)

Table 2. Characteristics of Celgard X20-240 microporous hollow fiber.

Unit : X10°cm?/s

Characteristics Specification Test Method
Material Polypropylene
Property Hydorphobic
Porosity 40% ASTM D-2873
Pore Dimension 0.065>%0.18um S.EM,
Effecive Pore Size 0.065¢m S.EM,
Tensible Break Strength 380¢/filament ASTM E96-66
Resistance to Air Flow 10~40 Gurley Sec ASTM D-729(B)
Shrinkage, Axial Direction 2.5% Maximum ASTM D-1204
(Unrestrained) 60 Min,, 90C
Internal Diameter 240pm HCSPD Method
(Nominal)
Wall Thickness 30pm HCSPD Method
{Nominal)
Outer diameter 3004m HCSPD Method
(Nominal)
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Table 4. Densities and viscosities of acetic acid

Unit : g/cm?®(density), cP {viscosity)

Concentration(mol
ation(mol/L) 0 0.1 0.3 0.5
System
Aceti N Density - 0.9981 0.9997 1.0013
cetic Acid in Water | ;o0 osity - 0.9871 1.0039 1.0261
Aetic Acid in Xylene l?ensxt.y 0.860 0.8608 0.8629 -
Viscosity 0.6946 0.6970 0.7009 -
Acetic Acid in MIBK Density 0.802 0.8033 0.8061 -
Viscosity 0.6156 0.6235 0.6324 -

Table 5. Diffusion coefficients of acetic acid

Unit : X10° cm®/s

Extraction Organic Phase Aqueous Phase
Cal, Lit, Cal, Lit
System Value Value Value Value
Xylene-Acetic Acid-Water 2.20 2.21 1.24 1.19
MIBK-Acetic Acid-Water 2.21 2.76 1.24 1.19
1.2
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Fig.9. Effect of V, on Ko for MIBK-HAc-water system. (X10-400 hollow fiber, AP=68.%Pa)
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