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Abstract

The aims of this study were to investigated the occurrence of caffeine and carbamazepine in Nakdong river basin (8
mainstreams and 2 tributaries) and the behavior of caffeine and carbamazepine under drinking water treatment processes
(conventional and advanced processes). The examination results showed that caffeine was detected at all sampling sites (5.4
~558.5 ng/L), but carbamazepine was detected at five sampling sites (5.1 ~79.4 ng/L). The highest concentration level of
caffeine and carbamazepine in the mainstream and tributaries in Nakdong river were Goryeong and Jinchun-cheon,
respectively. These pharmaceutical products were completely removed when they were subject to conventional plus
advanced processes of drinking water treatment processes. Conventional processes of coagulation, sedimentation and
sand-filtration were not effective for their removal, while advanced processes of ozonation and biological activated carbon
(BAC) filtration were effective. Among these pharmaceuticals, carbamazeoine was more subject to ozonation than caffeine.
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Table 1. Physico-chemical characteristics of caffeine and carbamazepine

Compound Application CAS-No. Structure Formular M.W. Log Kow
Q /CH3
HsC\N N 0.01
Caffeine Stimulant 58-08-2 )\ | /> CsH;oN4O, 194.2 (Choi et al.,
o H N 2008)
CH,
2.45
Carbamazepine Anti-epileptic 298-46-4 N CisHioN>O 236.3 (Choi et al.,
o Nhs 2008)
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Fig. 1. Description of the sampling sites in Nakdong river
basin.
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Table 2. Operating conditions of the pilot-plant for drinking
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-
o 3

2 (",
. Panva i
. T
. T
= (11 NEiNE;
I

1. Raw water tank 4. Flocculation basin

Item Value
Pre-O; contact time 6.9 min
Coagulant rapid mixing time 1.25 min
Flocculation time 33.8 min
Sedimentation time 194.3 min
Rapid sandfilter velocity 103 m/day
Post-O; contact time 20.6 min

7. Post-O3 contactor

2. Pre-Oj; contactor 5. Sedimentation basin 8. BAC column

3. Rapid mixer

6. Rapid sand filter

9. Clear water tank

Fig. 2. Schematic diagram of pilot-plant for drinking water treatment.
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Table 3. Operating conditions of the BAC process

Item Value
EBCT 14.7 min
Linear velocity 10.2 m/hr
Bed depth 25m
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Table 4. Analytical conditions of LC/MSD for caffeine and

carbamazepine
Mode API (+)
Fragment voltage 120 V
A: 20 mM ammonium acetate in water
Mobile phase
B: 0.1% formic acid in acetonitrile
0 min: A/B=90/10
Gradient program
10 min: A/B=60/40
Flow rate 0.4 mL/min
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Fig. 3. Variation of caffeine and carbamazepine concentration
in the Nakdong river basin.
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Fig. 4. Removal of caffeine and carbamazepine by drinking
water treatment processes.
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