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Abstract — As the need for miniaturization in water purification filter increases, the development of filter media for
single filtration with multiple function was strongly required. In this study, the molded activated carbon composed of single
unit was manufactured by extrusion-sintering process, and then the flow rate, density and porosity were investigated
using the molded activated carbon manufactured at various extrusion temperature. We confirmed that it was possible to
manufacture the single unit-molded activated carbon when the extrusion temperature was 140~230 °C more than 133 °C
being of polymer binder melting point, and the optimal extrusion temperature for the molded activated carbon with max-
imum flow rate was 170 °C since the molded activated carbon had low density and high through porosity. Also we con-
firmed that the flow rate through the molded activated carbon was strongly dependent upon through pore porosity
compared to total porosity for the molded activated carbon.
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Table 1. Physical properties of PJAC 80%200 mesh used as activated

carbon
Iodine Number 1,224 mg/g
Bulk Density (Dry) 0.483 g/ml
Total Ash Content 4.0%

Table 2. Physical properties of ME9180 used as polymer binder

Melt Flow Index (190 °C/2.16 kg) 18 g/10 min
Density (23 °C) 0.958 g/ml
Melt temperature 133°C
Molecular Weight Distribution Narrow

Table 3. Particle size distribution for activated carbon, polymer binder and
mixture of activated carbon and polymer binder

Mean : 164.2 um djg: 82.01 pm

Activated Carbon Median : 157.3 um dsy 1 157.3 pm
Mode : 168.9 pm dgg : 246.9 pm

Mean : 231.6 pm dy: 81.40 pm

Polymer Binder Median : 203.5 um ds:203.5 pm
Mode : 223.4 um dg :395.4 pm

Mean : 166.4 um djp:92.52 um

AC :II\JA]?XS&N Median : 156.7 pm dsp 1 156.7 pm
Mode : 168.9 pm dgg : 241.6 pm
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Fig. 1. Schematic diagram of extruder.
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Fig. 2. Schematic diagram of test jig for measuring flow rate.
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Table 4. Physical properties according to the extrusion temperature
change

Temp. Melt flowrate Viscosity  Density Flow-rate (at 0.5 kgy/

(°C) (g/min) (MPas) (g/ml) cm?) (ml/min)
140 0.3511 5.5931 0.5994 32.07
150 0.5056 2.6413 0.5969 33.15
160 0.9315 0.7720 0.5767 39.47
170 1.1526 0.5033 0.5852 39.37
190 1.2597 0.4360 0.5845 39.98
210 1.3964 0.3442 0.6020 39.67
230 1.7998 0.2052 0.6213 38.60

Table 5. Total pore porosity and through pore porosity according to
extrusion temperature change

Temp. Total pore Porosity Through pore porosity

§9) (%) (%)

140 47.63 17.563
150 47.66 18.298
160 50.90 33.944
170 49.41 33.082
190 49.76 33.783
210 48.18 32.154
230 47.26 30.482
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Fig. 3. Viscosity and MFR(Melt Flow Rate) as a function of extrusion
temperature for mixture of activated carbon and polymer.
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Fig. 4. Relationship between density and extrusion temperature for
molded activate carbon.
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perature for molded activate carbon.
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Fig. 6. Relationship between flow rate and total pore porosity for
molded activate carbon.
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Fig. 7. Relationship between flow rate and through pore porosity for
molded activated carbon.

Table 6. BET values and SEM images according to extrusion temperature

change
T(il(ljl;b (i};/;) SEM image
140 569.104
150 681.235
160 728.015
170 608.799
190 601.052
210 534.632
230 500.763
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