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Abstract

Pentachlorobenzene, which has been newly proposed for inclusion in the Stockholm
Convention on Persistent Organic Pollutants(POPs) was analyzed by GC/MSD. Methods
were developed for the determination of pentachlorobenzene in water, soil and sediment
samples. The water samples preparation included liquid-liquid extraction with methylene
chloride. The soil and sediment samples were extracted with sonication in aceton. The
environmental samples were taken from the 4 main rivers in Korea and sediments and
soils were taken from the center of the 7 main cities. Pentachlorobenzene was
determined in 6.76 minutes with a internal standard, phenanthrene-d10. Quantitation limit
of the water samples was 0.03 ug/L, while those for the soil and sediment samples were
0.10 ug/Kg. Recovery rates of pentachlorobenzene were 81.3~94.0% in water, 77.5~98.0%
in soil and sediment samples. From the analysis of pentachlorobenzene over a
year(2008), it was not detected from the 72 total samples.
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AlFS sk 248 v == (Merck),
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F3gE &9 U EES Kanto Chemical
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Table 1. Formula, molecular weight and chemical structure of pentachlorobenzene and

phenanthrene-d

Formula Molecular .
Common name . . Chemical structure
equation weight(g/mol)
Cl
Cl Cl
Pentachlorobenzene CgHCl5 250.32
Cl Cl
Phenanthrene-dj C14D10 188.29
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Table 2. Analytical conditions of GC/MSD

gEed EIAE olgatel FARAE. BA
9 8BS FEG WRLEEEIS sl
GC/MSDE H4131c)

0588 FANEY AT 3% TR, =%
2 AGARE 3~4%e H71802 AR St
of BA 39 EEEAGAL A7kl Agst 5
A AT 9 BAEHoR Adale] 158
Fasint

T4, B AZ AEE B8] Ao HES
A (detection limit) 2} Zé%’ﬁfﬁﬁ](quantltatlom
limit) & T3t FAIEE HAE AR 2
Al Aol EAE AL e 2 FAS
o] g5 @%@ﬁ]g T8hAek(11).

A=A (DL) = x + 1.943s(pg/L =+ kg)

where, x @ HEAY gl Hit
s @ ETdAt

al

=

olwf FAFE AR FHARE A /T
£ EY 2 AAANERE &) AHg AN Fisher
Scientific) 2 AFE3te] 103] o)A} w2 A3k

oh AHFEAE AE3A 3= Qslo] et

Equipment

Conditions

Column :
Carrier Gas @ He

DB-5MS(30 m*0.25 mm i.d x 0.25 gm film thickness)

Injection Mode :

Splitless

GC Injection Port Temp.

1 260C

Temp. Programming :

100C (0 min)—150C (3 min)—180°C (5 min)—260C (9 min)

20°C/min

4C/min

12°C/min

Source Temp. :

230C

Electron Energy :

70eV

MSD
Tonization Mode

© EI(SIM mode)

Tuning Compound :

PFTBA (perfluo-rotributylamine)
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extraction) F%3}o] SBSE(stir bar sorptive

A e AeEERdde] FFEA3 i extraction) AR F GC/MSE 245 thl 4
TrEA] EFuFEN WA 49 0.8ng/ul. ¥ 3 ARl vumste] wE A7te] o] spEd
EE2 GC/MSDE o]gste] SIM-mode® #A8  Z& & AUSdth
Av AFEEWAe 6765Ruel, suzaA-  EEEEN WREERAC) sWd EEES
d10€& 12.486% ol ¥zatA 29S¢ ¢+ FAs] AFE A §7T A4S Ul
AT D). I AP RYZE] 1.0000.2 %5 e AvE 1}

Abundance

TIC: ST40OCT.D
40000

35000

30000 12.49

25000
Phenanthrene-d10

20000 11.09

Pentachlorobenzene o.85
15000 11.53
i
6.7, 721 11.77

10000

5000

— T T T T T T T T T T T T T T T T T
6.50 7.00 7.50 8.00 8.50 9.00 9.50 10.0010.5011.0011.5012.0012.50
Time--=

Fig. 1. Chromatograms of pentachlorobenzene and phenanthrene-d10 by GC/MSD.
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Fig. 2. Calibration curve of pentachlorobenzene by GC/MSD.
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Fig. 3. Mass spectrum of pentachlorobenzene with GC/MSD.
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Fig. 4. Mass spectrum of phenanthrene-d10 with GC/MSD.
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Table 3. Detection limits(D/L) and Quatitation limits(Q/L) of pentachlrorobenzenein water, soil
and sediment(n=10)

Water(ug/L) Soil and sediment(ug/kg)
Compound
D/L Q/L D/L QL
Pentachlorobenzene 0.01 0.03 0.03 0.10

Table 4. Recovery rates of pentachlrorobenzene in water, soil and sediment

PeCB Spike Level(ng) Mean Conc.(ng) Recovery(%) Std. Dev. RSD(%)
Water 0.40 0.36 87.63 0.04 10.88
Soil and Sediment 0.40 0.35 87.75 0.01 3.17
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Fig. 5. Overlay TIC(total ion chromatograms) of soil sample with standard level 3 & 5.
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Table 5. The concentrations of pentachlrorobenzene in water, soil and sediment, Korea(2008)

No. Stations First half Second half Sample type
1 Han River-1 n.d. n.d.
2 Han River-2 n.d. n.d.
3 Han River-3 n.d. n.d.
4 Han River-4 n.d. n.d.
5 Han River-5 n.d. n.d.
6 Nakdong River-1 n.d. n.d.
7 Nakdong River-2 n.d. n.d.
8 Nakdong River-3 n.d. n.d.
9 Nakdong River-4 n.d. n.d.
10 Nakdong River-5 n.d. n.d.
11 Nakdong River-6 n.d. n.d. vater
12 Keumkang River-1 n.d. n.d.
13 Keumkang River-2 n.d. n.d.
14 Keumkang River-3 n.d. n.d.
15 Keumkang River-4 n.d. n.d.
16 Keumkang River-5 n.d. n.d.
17 Youngsan River-1 n.d. n.d.
18 Youngsan River-2 n.d. n.d.
19 Youngsan Riverr-3 n.d. n.d.
20 Youngsan River-4 n.d. n.d.
21 Seoul n.d. n.d.
22 Busan n.d. n.d.
23 Incheon n.d. n.d.
24 Daegu n.d. n.d. soil
25 Daegeon n.d. n.d.
26 Ulsan n.d. n.d.
27 Gwangju n.d. n.d.
28 Han River-3 n.d. n.d.
29 Han River-4 n.d. n.d.
30 Nakdong River-2 n.d. n.d.
31 Nakdong River-3 n.d. n.d.
32 Nakdong River-6 n.d. n.d. sediment
33 Keumkang River-3 n.d. n.d.
34 Keumkang River-5 n.d. n.d.
35 Youngsan River-2 n.d. n.d.
36 Youngsan River-4 n.d. n.d.

*

n.d means not detected in samples.
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