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Analysis of Perchlorate in River, Soil, and Dairy Products
Samples usng LC/IMSIM S

Min-Young Kim, Won-Jin Sim, Eung-Sun Lee, and Jeong-Eun Oh'
Department of Civil and Environmental Engineering, Pusan National University, Busan 609-735, Korea

Levels of perchlorate in 15 river, 24 soil, 10 dairy products samples were quantified using LC/MS/MS. Lev-
els of perchlorate in 15 river samples ranged from N.D.~77.6 pug/L(mean : 6.55 + 19.9 ug/L). The con-
centration level of perchlorate in most river samples were below the Waegwan bridge guideline (6 ug/L in a
dry season) except two samples. They are sampled collected from Daecheon stream (77.6 pug/L) and, Jukseong
stream (13.0 pug/L). The concentration of perchlorate in 24 soil samples ranged from N.D.~18.24 ug/kg. The
highest concentration level among soil samples was 18.24 ug/kg. The sample was collected from high traffic
downtown area(D-2). In case of milk and yoghurt, the average concentration level of perchlorate were 8.22 +
1.88 ug/L and 6.33 = 1.25 ug/L, respectively. These results indicate that the continuous monitoring of per-
chlorate in river, soil, and dairy products samples are needed along with investigating perchlorate sources.
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Table 1. LC/MS/MS conditions for perchlorate analysis.

Conditions

Column

Mobile phase

Flow Rate
Ionization Mode

Curtain gas

Collisionally activated dissociation gas
Ionspray voltage
Gas temperature
Declustering potential
Entrance potential
Collision energy
Precursor & product ion mass

ZORBAX 300 SB - C18 (5 um, 4.6 x 150 mm )
0.1% Formic acid in Water(100%)
250 uL/min
Electrospray ionization(ESI) negative mode
10 psig
7 psig
-4500 V
450 °C
50 V
-0V
-30 eV
Q1: 99(Cl10,) — Q3: 83(Cl0y)
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Fig. 1. Chromatograms of perchlorate in standard and real samples: (a) standard (10 ug/L), (b) river water (R-10), (c) soil

(D-2), (d) milk (M-6). (e) yoghurt (Y-1).
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Table 2. Perchlorate levels of river samples.
Concentration
Sample Site Sampling label ug/L
1st (2nd)
Meakdo N-1 N.D.
. . Nakdong N-2 1.57
I R
National River SeoNakdong N-3 1.91
Pyeonggang N-4 1.58
JungBusan Dong stream R-1 N.D.
Seokdae stream R-2 1.02
Suyoung River Chun stream R-3 N.D.
v Oncheon stream R-4 N.D.
. Suyoung stream R-5 N.D.
Regional 2nd Class AT - R 7
: . akjang stream - .
river Nad R
acong fver Daecheon stream R-7 77.6 (22.6)
Jwagwang stream R-8 N.D.
Songjeong stream R-9 N.D.
DongB
ongbusan Jukseong stream R-10 13.0 (N.D.)
Ilgwang stream R-11 N.D.
N.D.(Not Detected)
Table 3. Perchlorate levels of soil samples. e Auler, i B 22 AIRHUCIES] &
. Concentration FEE Fetslr|7t ofElem ok, 1xF AL 23}
Land Use Sample Site nake ZA} AfoloA] ugEE A|7HA 0l 7o g <lEk Ewe)
= oo AR Azt W QT Asks w2l
A-2 118 HUHY A#EA I dde 5494108 T3 8t
Army area A3 .55 Aole] A&A HFmolE wUEYT §7 F
A 211 9 WhER AL Zo] Fasojolst Fuf sl 3]
Pl a7 gRAelE SErE B ENS 42 W 5 9l
Farmland F-2 N.D. = Jlom e
arman F3 N.D.
F-4 N.D. 3.2 ESF
-1 L57 EY 458 22 0E FE FEE DY 9
I-2 2.98 N
3| Z P3| *“H’X o3 ) EARA 3] -
Industrial 1_3 1‘71 OH [¢) ](5;(] ); () ] ((_37(] Ij)y = ]'1(9}] tl)r
comp]ex I-4 3.03 “'?"EH X]Q(M]@)—i i@'ﬂ' = 24]]71(;-04 EOO]: }‘]E‘%‘
-5 N.D. AF st AT #4 A3 Table 30 UERARL
1-6 2.33 on, B4 §58 747te] P& EEE 4 ND.~147
g-; 12é4284 ug/kgmean : 037 =0.73 pgkg), &A% ND.~
D:3 4;)4 3.03 ug/kg(mean : 1.94 = 1.13 pgkg), +Hth <
D-4 0.70 = A% ND.~5.69 ugkg(mean : 3.02 255 ug/
Downtown area D-5 N.D. kg), =429 N.D. ~18.24 pg/kg(mean : 3.25 + 5.88
o N ngke2 BEFHAL. F 2447 F WP B =
ng ND. ARl D-24 A4 18.24 ugkgo® 71¢ & %
D-9 2.86 Eree eIt

N.D.(Not Detected)
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Table 4. Perchlorate levels of milk and dairy products

samples.
Concentration
Sample
ug/L
M-1 11.3
M-2 6.92
. M-3 6.15
Milk 22+1.
! M-4 9.03 822188
M-5 8.88
M-6 7.06
Y-1 7.43
Yoghurt Y2 4.64 6.33+1.25
Y-3 6.17
Y-4 7.09
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6.15~11.3 ug/L(mean : 8.22 + 1.88 ug/lL), ST=EE
o] AEFEE 4.64~743 pglLl(mean : 633 +1.25

ugL)E Yehstor {0 AEEEs 8 F2E9] 7
ESrEe AR Yg 5721 o2 HAtK(Table 4).
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A AFEL e S 1040 AFe] AEF= ND.
~11.3 ug/L(mean:59 = 1.8 ug/L)®, L& o] Algh
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