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ABSTRACT : This research was performed by means of several different virgin granular activated carbons (GAC) made of each
coal, coconut and wood, and the GACs were investigated for an adsorption performance of bromate in a continuous adsorption
column. Breakthrough behavior was investigated that the breakthrough points of the virgin two coals-, coconut- and wood-based
GACs were observed as 9252 bed volume (BV), 6821 BV, 5291 BV and 2431 BV, respectively. The experimental results of
adsorption capacity (X/M) for bromate showed that two coal- based GACs were highest (1334.5 and 798.2 ug/g), the coconut-based
GAC was intermediate (668.6 xg/g) and the wood-based GAC was lowest (156.8 xg/g). The X/M of the coal-based GACs was
2~8.5 times higher than the X/M of the coconut-based and wood-based GACs. The results of carbon usage rates (CURs) for the
virgin two coal-, coconut- and wood-based GACs were shown as 0.19, 0.25, 0.33 and 0.71 g/day respectively. The adsorption
capacity, k values, were also investigated by means of the GACs for bromate. The k values of two coal-, coconut- and wood- based
GAC:s for bromate were found to be 121.3, 76.7, 43.3 and 14.6 respectively. This results suggested that using the virgin GAC made
of coal was the best selection for removal of bromate in the water treatment for an advanced treatment.
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Fig. 1. Schematic diagram of GAC columns.
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Table 1. Characteristics of GAC influent waters

pH Turbidity DOC 5042 | Temp.
(=) (NTU) (mg/L) (mg/L) ()

Value |6.9~7.5|0.04~0.08|1.22~1.47|86~102|15~22

Parameter
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Fig. 2. BrOs breakthrough curves for various GACs.
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Table 2. The physical characteristics of virgin GACs

GAC material Coal Coconut  Wood

ltem F400 Singi  Samchully  pica

Specific surface area (m2/g) 1100 1150 1260 1610
Total pore volume  (cm3/g)  0.639 0.655 0.527 1.12

Table 3. The surface properties of virgin GACs

GAC material Coal Coconut ~ Wood

ltem F400 Singi  Samchully  pica
Oxygen content (%) 41 4.3 4.9 10.9
PHzpc* (=) 7.0 6.7 6.4 41

Acid groups (mea/g) 0.22 0.25 0.29 0.79
Basic groups (mea/g) 0.59 0.42 0.37 0.19

pHzpe* is pH of the isoelectric point (zeta potential = 0)
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Fig. 3. The surface properties of virgin GACs
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Fig. 4. Adsorption isotherm of BrO3z  for various GACs.

XM=k - C" &)
X/M = maximum adsorption (ug/g)
X = the amount of solute adsorbed (g)
= the weight of adsorbent (g)
C. = the solute equilibrium concentration (ug/L)

k, 1/n = constants characteristic of the system

BrOs °f et theFst Aol 4w Aletse) S8+
(adsorption capacity)= H71517] ¢93] Snoeyink®] -+

2o X 9] EAJEE AME-E(carbon usage rate: CUR)¥ &4
& 1 (bed life: V)= -7 18] ARE-3E 4] (49} A ()=

Aol stelolel 2489 & Al 4 O WY
71 CURY} bed lifeE ot} 28 dnbx oz wHy Z 24l
He BUHATE o4l baich 0.2 o Aol
o olejst 2L A 4ol B WEx0) AEuUA T
FAAR} 2o 270 Bol HHH AR RE Sgo] %
S o]FA = A4 B4AolA batch AFAN £

cCUP=——""— (4)

CUR = carbon usage rate (g/day)

C. = equilibrium concentration (xg/L)

Co = influent concentration (xg/L)

C; = desired effluent concentration (ug/L)

F = volumetric flowrate of contaminated liquid treated (L/day)

(ge)o = amount adsorbed per unit mass of carbon at Cy
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Table 4. Adsorption capacity data of BrOz~ for continuous
column adsorption test

ltem Unit Coal Coconut  Wood
F400 singi  samchully  pica

XM (vg/9) 1,334.5 798.2 668.6 156.8
BVbreakthrough (=) 9252 6821 5291 2431
Bed life (day) 66 49 39 19
CUR (g/day) 0.19 0.25 0.33 0.71
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1/n (=) 0.6922 0.6433 0.7647 0.6099
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