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Abstract − Cylindrical Activated Carbon Fiber cartridge filters were prepared to investigate their adsorption/desorption

behavior of residual chlorine from 2 ppm aqueous solution. From breakthrough profiles, the amount of purified water was

31.5 ton with Activated Carbon Fiber cartridge filter(Activated Carbon Fiber: 100 g) while only 8.4 ton with Activated Carbon

Fiber/Activated Carbon cartridge filter(Activated Carbon Fiber: 50 g, Activated Carbon: 50 g) at the breakpoint when the

breakpoint was fixed to 0.2 ppm(C/Co=0.1) residual chlorine. The pressure drop through Activated Carbon Fiber and Acti-

vated Carbon Fiber/Activated Carbon cartridge filter were 0.2 kgf /cm2 and 2.3 kgf /cm2, respectively, when 120 ton aqueous

solution was passing the cartridges at 10l/min flow rate. The desorption of chlorine from fully used cartridges was performed

by reverse washing with hot water at 90oC. The desorption efficiency of cartridge was determined by comparison the 2nd

adsorption capacity of residual chlorine with the 1st adsorption capacity at breakpoint. The desorption efficiency of Activated

Carbon Fiber cartridge was 70.5% while that of Activated Carbon Fiber/Activated Carbon cartridge was 36.9%. The desorp-

tion efficiency of cartridge increased with the temperature of washing water and decreased with the amount of Activated Car-

bon charged in cartridge.
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Fig. 1. Schematic diagram of experimental apparatus.
1. Water pump 19. Metering pump
2. In-line mixer 10. Water reservoir
3. Relief valve 11. Pressure gauge
4. ACF filter 12. Prefilter
5. Flow meter 13. Tap water line
6. Chlorine tank 14. Drain line
7. Peristaltic pump 15. Hydraulic controller
8. Feed reservoir E1. E2. E3. Sampling port

Fig. 2. Regeneration system of used ACF cartridge filter.
1. Thermostat 5. Digital thermometer
2. Water pump E1. Inlet port
3. Pressure gauge E2. Outlet
4. The used ACF cartridge filter

Table 1. Physical properties of AC and ACF

 AC-48  ACF-15

Apparent particle density(gkcm−3) 0.40-0.46 0.03-0.10
Grain size(mm), fibrous diameter(µm) 0.149-0.297(mm) 15.4-22.4(µm)
Precursor Coconut Viscose rayon
Specific surface area(m2kg−1) 1150 1500
Micropore fraction(%) 56.3 98.6

Table 2. Regeneration conditions of AC/ACF and ACF cartridge filter

Run Materials
Tr 

(oC)
Nr,c

(-)
q

(l/min)

01 ACF/AC 80 1 10
02 ACF/AC 90 1 10
03 ACF/AC 1000 1 10
04 ACF/AC 90 2 10
05 ACF/AC 90 3 10
06 ACF/AC 90 1 5
07 ACF/AC 90 1 2.5
08 ACF 80 1 10
09 ACF 90 1 10
10 ACF 1000 1 10
11 ACF 90 2 10
12 ACF 90 3 10
13 ACF 90 1 5
14 ACF 90 1 2.5
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Fig. 3. Breakthrough curves of residual chlorine on ACF cartridge fil-
ter and regenerated ACF cartridge filter(backwashed by 90oC
water, 4 hr, 10l/min), (Co=2 ppm, 10l/min, temp.=298 K).

Fig. 4. Pressure drop of ACF/AC and ACF cartride filter(Co=2 ppm,
10 l/min, temp.=298 K).

Fig. 5. Breakthrough curves of residual chlorine on regenerated ACF/
AC cartridge filter(80 oC, 90oC and 100oC regenerated; back-
washed by hot water, 4 hr, 10l/min).

Fig. 6. Breakthrough curves of residual chlorine on regenerated ACF
cartridge filter(80 oC, 90oC and 100oC regenerated; backwashed
by hot water, 4 hr, 10l/min).
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Fig. 7. Breakthrough curves of residual chlorine on regenerated ACF/
AC cartridge filter(backwashed by 10, 5 and 2.5 l/min; regener-
ation by 90oC water, 4 hr).

Fig. 8. Breakthrough curves of residual chlorine on regenerated ACF
cartridge filter(backwashed by 10, 5 and 2.5 l/min; regeneration
by 90oC water, 4 hr).

Fig. 9.Breakthrough curves of residual chlorine on regenerated ACF/
AC cartridge filter(first, second and third regenerated; back-
washed by 90oC water, 4 hr, 10 l/min).

Fig. 10. Breakthrough curves of residual chlorine on regenerated ACF
cartridge filter(first, second and third regenerated; backwashed
by 90oC water, 4 hr, 10 l/min).
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C : concentration of adsorbate in fluid [mg/l, ppm]; Co, in feed : Ce,

in equilibrium

q : volumetric flow rate of hot water in desoprtion [l/min]

Q : the amount of treated aqueous solution [ton], Qb, at break point

for ACF cartridge filter; Qb,r, at break point for regenerated ACF

cartridge filter

T : temperature [oC, K]; Tr, at regeneration of ACF cartridge filter

��	
 ��

ηr : regeneration efficiency [%], (Qb,r /Qb)×100

Nr,c : number of regeneration cycle
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Table 3. Characteristics of regenerated AC/ACF and ACF cartridge
filter

Run Materials(condition) Qb,r(ton) Qb(ton) Qb(hr) ηr(%)

01 ACF/AC(80/1/10) 11.7 18.4 12.8 20.2

02 ACF/AC(90/1/10) 13.1 18.4 15.2 36.9
03 ACF/AC(100/1/10) 13.7 18.4 16.2 44.0
04 ACF/AC(90/2/10) 12.5 18.4 14.2 29.8
05 ACF/AC(90/3/10) 11.6 18.4 12.7 19.0
06 ACF/AC(90/1/5) 12.2 18.4 13.7 26.2
07 ACF/AC(90/1/2.5) 11.9 18.4 13.2 22.6
08 ACF(80/1/10) 16.4 31.5 27.3 52.1
09 ACF(90/1/10) 22.2 31.5 37.0 70.5
10 ACF(100/1/10) 25.1 31.5 41.8 79.7
11 ACF(90/2/10) 14.2 31.5 23.7 45.1
12 ACF(90/3/10) 12.5 31.5 20.8 39.7
13 ACF(90/1/5) 19.0 31.5 31.7 60.3
14 ACF(90/1/2.5) 16.2 31.5 27.0 51.4

*: Input conc.=2 ppm, flow rate=10l/min, temp.=298 K, breakthrough point
(C/Co=0.1)=0.2 ppm
HWAHAK KONGHAK Vol. 38, No. 2, April, 2000


	활성탄소섬유 카트리지 휠터에 의한 수중 잔류염소의 흡·탈착 거동
	송승필·이재광·유승곤†
	충남대학교 공과대학 화학공학과 (1999년 9월 21일 접수, 1999년 12월 27일 

	Adsorption/Desorption Behavior of Residual Chlorine from Aqueous Solution by Activated Carbon Fib...
	Seung-Phill Song, Jae-Kwang Lee and Seung-Kon Ryu†
	Dept. of Chem. Eng., Chungnam National University, Taejon 305-764, Korea (Received 21 September 1...

	요  약
	1. 서  론
	2. 실  험
	3. 결과 및 고찰
	4. 결  론
	사용기호
	참고문헌



