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Abstract — Activated carbon fiber (ACF) was used to remove four kinds of trihalomethanes(THMSs) from tap water
which were remained as by-products during the chlorination of water. Adsorption capacity was investigated as a func-
tion of THMs concentration and solution temperature, and adsorption mechanism was studied in relating to the surface
characteristics of ACF. All the four kinds of THMs were rapidly adsorbed on the surface of ACF by physical adsorption
due to the enormous surface micropores and chemical adsorption due to the hydrogen bonds, showing a Langmuir type
adsorption isotherm. Langmuir type is especially profitable for the adsorption of low level adsorptives. ACF was very
effective for the removal of THMs from tap water because the THMs concentration is below 30 pg/L in tap water. The
adsorption amount of THMs on ACF increased in order of the number of brom atom; chloroform, bromodichloromethane,
dibromochloromethane, and bromoform. The adsorption capacity increased as increasing the number of brom atom due
to the decrease of polarity in solution. The adsorption capacity of THMs on ACF can be enhanced by proper surface
treatment of ACF.
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Fig. 1. Structure of trihalomethanes (THMs).

Table 1. Physicochemical characteristics of THMs

THMs Formula ~Mw  B.P.(°C) Density(15 °C)
Chloroform CHCl; 1194 612 1.498
Bromodichloromethane =~ CHBrCl, 163.8  90.1 2.006
Dibromochloromethane ~ CHBrCl  208.3 120 2.260
Bromoform CHBr; 2527 149.6 2.902
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Table 2. Structural properties of ACF (FR-15)
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Table 3. Analytical conditions of GC
Item Condition
Purge & Trap - TEKMAR, DOHRMANN 3100

Column - ULTRA-2, 50.0 m x 0.200 mm, 0.33 pm
Inj temp -150°C
Carrier gas - He
inal
Fia temp
Rate Final time
3C/min Imin

Oven temp

Initial temp Rate 71
35C

Initial time

Smin

ShHA ARgSISITE BRAAI-H(ACF)S] RHE/SE AuHy] 9
Slo] BET Bl 1} AF=574-8 AAIS33aL 7 A 35 Table 290
st =73 B2 552 55519 (Pure Power 17, Human
Corporation, Korea) A-5}53 T}, 452] THMsS chloroform, bromodi-
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Co. Germany) ©|"] 2V} F2& th27) #1310}, S22 A
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Fig. 2 (a) chloroform, (b) bromodichloromethane, (c) dibromo-
chloromethane, ¥ (d) bromoform?] 27§ %% <F 60 ug/LE W&
I BEDAERE 0.1 g W7RE F FFART] g o U I
& 5743 Zlolth. THMsE 3'/do] glo] sies Tdshs 52t
Hs7F A7 PR 7y SHvit 271 e (C 7 2 vEnh 1Y
ol o 4= Q= THMsS] F2HE oF 5% ofue] v} ghe: A17t

[e)

BET Specific Surface Total Pore Average Pore Acidity (meq/g-ACF)
Area (m%/g) Volume (cc/g) Diameter (A) I I I
1460 0.83 14.9 0.104 0.301 0.144

I: strong carboxyl group, II: Weak carboxyl group, I1I: Phenolic hydroxyl group
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Fig. 3. Adsorption of (a) chloroform (C,: H: 5.0, @: 25, A: 38.4, ¥: 50.9, and : 80.2 pg/L), (b)bromodichloromethane (C,: H: 5.0, @: 22,
A: 374, ¥: 488, and : 78.0 pg/L), (c) dibromochloromethane (C,: H: 2.0, @: 14.6, A: 39.6, ¥: 63.0, and : 84.4 ng/L), and (d)
bromoform (C,: ll: 2.5, @: 15, A: 40.4, ¥: 57.0, and «: 73 pg/L) on ACF at 18 °C, 120 rpm, W=0.1 g.
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Fig. 4. Adsorption of trihalomethanes on ACF at 18°C (H, C
240 pg/L) and 25 °C (@, C,: 238 pg/L), 120 rpm, W: 0.1 g.

Korean Chem. Eng. Res., Vol. 50, No. 1, February, 2012

q({mg/g- solid)

C(uolL)

Fig. 5. Adsorption isotherms of (a) chloroform, (b) bromodichlo-
romethane, (c¢) dibromochloromethane, and (d) bromoform
on ACF at 18 °C, 120 rpm, W=0.1 g.
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Fig. 6. Lineweaver-Burk plot of adsorption isotherms for (a) chloro-
form, (b) bromodichloromethane, (c) dibromochloromethane,
and (d) bromoform on ACF at 18 °C, 120 rpm, W=0.1 g.
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