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Abstract—The adsorption characteristics of THM on the activated carbon were studied to
remove the THM in the chlorinated drinking water. Batch and column adsorption were con-
ducted to find the limiting step of adsorption, the adsorption rate and breakthrough curve. In
the batch adsorption, it was found that chloroform was adsorbed rapidly and the pore diffusion
was faster than the surface diffusion. The adsorption rate was linearly increase with the tem-
perature and the reciprocal of particle size. In the column adsorption, the breakthreugh curve
was more dependent on the activated carbon column length than on the activated carbon
particle size.
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1. Feed Water Tank-1 2. Feed Water Tank-2

3. Micro Pump 4. Recycle Valve

5. Flow Meter 6. Coolinics circulator
with Temperature Controller

7. Stainless Steel Pipe

8. Sampling Point for Initial Concentration

9. Glass Wool 10. Activated Carbon

11. Sampling Point 12. Drain

Fig.1. Schematic diagram of experimental
apparatus for fixed bed column
adsorption.
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Table 1. Data of film transfer coefficient(K ), pore diffusion coefficient(D,) and surface diffusion

coefficient(D;) by F-P and F-S model at various adsorption condition.

10C* 15C* 20C* 25C* 12/16** | 16/20** | 20/30**
mesh mesh mesh
K,(x107%) 2.9 3.44 4,57 5. 46 0.04 0.09 0.30
F-P Model
D,(Xx107%) 3.71 3.61 3.60 3.44 17. 68 8.37 4.03
F-S Model K,(x10™") 2.48 2. 96 3.73 4.04 4,99 4.40 3.98
Dy (X107%) 7.30 7.17 7.03 6. 89 35. 80 17.20 8.90

* :data were obtained at 20/40 mesh

** . data were obtained at 20T
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Fig. 2. Comparison of experimental result with
computer simulation result by F- P model
at 15C, 20/40mesh.
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Fig. 3. Comparison of experimental result
with computer simulation result by F-S

model at 20T, 12/16mesh.

2 A oE A9E wnsle] =A% Aoz 4 A
247k0] & WA Aol 4R

AR & 4 ARem 1 Folk ok o)t
4 @ 4 el ol FAA YAl sael
Bap4dol 71el@ Hog olo] A FAT AWML
ob# olfolxA g3 Ytk

O 10T
100

50

Residual Chloroform (%)

! 1 ] v
1.0 2.0 3.0 4.0
Adsorption Time (hrs)

Fig. 4. The effect of adsorption temperature on
the removal of chloroform by activated
carbon(20/40 mesh).
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Fig.7. The effect of activated carbon particle

size on the removal of chloroform at 20T.
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NOMENCLATURE
K, ;  film transfer coefficient, cm/sec
D, ; pore diffusion coefficient, cm? [sec
Ds . surface diffusion coefficient, cm? [sec
€s ; porosity of activated carbon
Ps . superficial density of activated carbon,
g/cm3
Cs, ; initial concentration of adsorbate
mg/l
C, ; concentration of adsorbate in solution

at time t, mg/!/
Cs : concentration of adsorbate at surfae
of adsorbent, mg/!

ap < particle diameter of activated carbon,
cm
r ; adsorption rate, ug. mg! hr %

50 ;  half adsorption time, min.
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