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Abstract— Adsorption behavior of activated carbon fiber cartridge for residual chlorine after chlorination of drinking
water was studied. Adsorption equilibrium data were obtained from batch experiments. The ACF used for cartridge shows
1,600 m’/g specific surface area, 7.7A average pore radius, 0.63 cm’/g total pore volume, and 1.5 g/g-ACF adsorption
amount of residual chlorine. In removal of residual chlorine from tap water by ACF cartridge, the breakthrough curves
were rapidly increased from C/C,=0.1 to C/C,=0.5 and slowly approached C/C,=1.0. One ACF cartridge was made of 100
g activated carbon fiber and a total amount of treated water from 2.0 ppm to 0.2 ppm(breakpoint, C/C,=0.1) by one ACF
cartridge was 30ton. The adsorption efficiency of ACF cartridge was 64 % of its maximum theoretical adsorption capacity.
Regeneration efficiency increased as high as the temperature and back pressure of water. The adsorption efficiency of regener-
ated cartridge at 90 °C, 2.5 l/min was 62 % compared with a new one for the removal of residual chlorine from tap water.
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Fig. 1. Batch adsorption of residual chlorine with Co=20 ppm.
(temp.=293 K, 240 rpm)
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Fig. 2. Experimental apparatus.
1. ACF filter 2. Water reservoir
4. Feeding controller 5. Relief valve
7. Feed reservoir 8. In-line mixer
10. Flow meter 11. Pressure gauge

3. Water pump

6. Peristaltic pump
9. Sensor, indicator
12. Thermocouple
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Table 1. Various experimental conditions
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Table 2. Physical properties of ACF

Input conc. Flow rate
Exp. no. P (ppm) Column no. (/min) Temp.('C)
1 2 1 5 20
2 2 1 10 20
3 4 1 5 20
4 2 2 5 20
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Fig. 3. Adsorption isotherm of N, at 77K on phenol-resin ACF.

Properties Values Unit
Surface area 1600 {m’/g]
Average pore radius 7.7 [A]
Micro-pore area 1500 [m’/g]
Total-pore volume 0.63 fec/g]
Micro-pore volume 0.52 [cc/g]
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Fig. 4. Decolorization capacity of methylene blue and iodine on ACF.
(temp.=293 K, 240 rpm)
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Table 3. Parameters of isotherm equations for residual chlorine at

293K
Langmuir Freundlich Langmuir-Freundlich
q, 1.4331[g/g] k 0.9515 qs 11.9873[g/g]
B 2.7235[1/ppm] n 7.6548 B 0.0862[(1/ppm)"]
n 6.9762
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Fig. 6. Breakthrough curves of chlorine on ACF-cartridge.
(Co=2 ppm, different flow rate, temp. 293 K)
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Fig. 7. Breakthrough curves of chlorine on ACF-cartridge.
(flow rate 5 l/min, different input conc., temp. 293 K)
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Table 4. Characterization of ACF cartridges at various flowing con-

ditions Condition[ppm/flow rate(/min)/column No.]
Condition t,[hr] t,[hr) Nn[%] Q/ton] v [cm/s]
2/5/1 105 163 64.6 315  1.36x107°
2/10/1 55 9”2 59.7 3277 2.22x107°
4/51 72 101 71.1 1827 242x10°*
2/5/2 159 260 61.6 47.6 -
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