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Detection of Perchlorate in Nakdong River and Removal Characteristics of
Perchlorate by Granular Activated Carbon Process

Hee-Jong Son' - Chul-Woo Jung*

Water Quality Research Institute, Waterworks Headquarter, Busan
*Ulsan Regional Innovation Agency, Ulsan Industry Promotion Techno Park

ABSTRACT : This study was done to investigate perchlorate contamination in Nakdong river. The perchlorate was detected in Nakdong
river and ranged from ND to 82.1 pg/L. The highest concentration was observed in Wheguan. The perchlorate concentration was decreased
with the down stream of Nakdong river. Three different virgin activated carbons made of each coal(Calgon), coconut(Samchully) and
wood(Picabiol) based activated carbon(AC) were tested for an adsorption performance of perchlorate in a continuous adsorption column.
Breakthrough behavior was investigated that the breakthrough points of coal, coconut and wood based AC as 2,300 bed volumn(BV), 719
BV and 288 BV respectively. Adsorption capacity(X/M) of coal, coconut and wood based AC was observed. The experimental results of
adsorption capacity showed that coal based AC was highest(768.2 pg/g), coconut based AC was intermediate(299 ug/g) and wood based
AC was lowest(99.2 pg/g). Moreover, carbon usage rates(CURs) for coal, coconut and wood based AC had been shown as 0.71 g/day,
2.16 g/day and 3.45 g/day respectively. The constant characteristic of the system, k of coal, coconut and wood based ACs were found to
be 307.2, 102.5 and 94.2, respectively.

Key Words : Perchlorate, Nakdong River, Activated Carbon, Adsorption
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Fig. 1. Location map of sampling site in the Nakdong River.
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Table 1. The physical characteristics of virgin and used activated carbons

Species Coal(calgon F-400) Coconut(samchully) Wood(pica)
Case virgin 3.1 yr virgin 3.1 yr virgin 3.1 yr
Bed volume used ) 0(0)* 89600(3.1) 0(0) 89600(3.1) 0(0) 89600(3.1)
Apparent density (g/L) 400 420 360 360 230 250
Specific surface area (mz/g) 1100 655 1260 524 1610 295
Total pore volume (cm3/g) 0.639 0.412 0.527 0.328 1.12 0.191

* Values in parentheses indicate the operation year for which carbon was used
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Fig. 2. Distributions of desorption volume with pore size for
virgin activated carbons.
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Fig. 3. Schematic diagram of continuous adsorption column.
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Table 2. The perchlorate concentration in Nakdong river from
June to December(2006).

(unit : pg/l)

No. Site Sampling date
Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec.
1 Andongdam ND [ND{ND | ND | ND | ND | ND
2 Andong ND [ND|ND | ND | ND | ND | ND
3 Yaechun ND |ND|ND |ND | ND [ ND | ND
4 Sangjoo | ND [ND|ND | ND | ND | ND | ND
5 Sangjoo 2 ND [ND|ND | ND |ND | ND | ND
6 Gumi ND (ND|ND |ND {ND | ND | ND
Main 7 Wheguan 82.1 IND|[ND |ND |ND | ND | ND
stream | 8 Koryung 341 |{ND|ND | ND | ND | ND | ND
9 Daeam 183 {ND|ND |ND |ND |ND | ND
10 Jeokpo 126 IND|ND | ND | ND | ND | ND
11 Namji 13.6 [ND|ND [ ND | ND | ND | ND
12 Samrangjin 50 |[ND|ND |ND [ ND | ND | ND
13 Mulgum 76 |[ND|ND |ND [ ND | ND | ND
14 Haguduk 10.1 |{ND|ND [ ND | ND | ND | ND
15 Banbyunchun ND |[ND{ND [ND | ND [ ND | ND
16 Naesungchun ND |[ND|ND |ND |ND [ND | ND
17 Wechun ND |[ND|ND |[ND | ND | ND | ND
18 Gamchun ND |[ND|ND [ND |ND | ND | ND
19 |Upper kumho river{ ND |ND | ND | ND | ND | ND | ND
20 Sinchun ND [ND|ND {ND | ND | ND | ND
21 |Down kumho river | ND |ND | ND { ND | ND | ND | ND
Tributaries| 22 Jinchunchun ND [ND|ND |ND | ND | ND | ND
23 Hoechun ND |[ND|ND [ND | ND [ ND | ND
24 Hapchundam ND [ND|ND |ND | ND | ND | ND
25 Hwang river ND [ND{ND | ND | ND | ND | ND
26 | Nam river dam | ND |[ND |ND | ND | ND [ ND | ND
27 Nam river ND |[ND|ND |ND |ND [ND | ND
28 Milyang river | ND |ND ND |ND [ND | ND
29 Yangsanchun ND [ND|ND [ND | ND |ND | ND
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Fig. 4. Adsorption of perchlorate by coal-, coconut- and wood-
based used- and virgin-GACs.
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Table 3. Adsorption capacity data of 1,4-dioxane in continuous
column adsorption test

coal coconut wood

fiem Unit (new) (new) (new)
Max. adsorption(X/M) (ngle) 7682  299.0 992
BVbreakthrough ) 2301 719 288
Bed life(Y) (day) 17 25 2
CUR (g/day) 071 216 345
k [(ng/e)Ling)™ 3072 1025 942

1/n ¢ 0.2286 02266 0.0l
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