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DiCB(#11) 0.1 0.0 0.0 0.0 0.0  HxCB(#155) 0.0 0.0 0.0 0.0 0.0
DiCB(#12/13) 0.7 0.3 0.2 0.0 0.0  HxCB(#150) 0.0 0.0 0.0 0.0 0.0
DiCB(#15) 1.8 12 0.1 0.1 00  HxCB(#152) 0.0 0.0 0.0 0.0 0.0
TrCB(#19) 1.0 1.6 0.3 0.0 0.1 HxCB(#145/148) 0.0 0.0 0.0 0.0 0.0
TrCB(#30) 0.0 0.0 0.0 00 00 HxCB(#136) 00 01 0.1 1.0 1.2
TrCB(#18) 6.8 12.4 4.2 03 03 HxCB(#154) 00 01 0.0 1.3 15
TrCBM#17) 2.3 3.2 0.6 00 0.1  HxCB(#151) 00 01 0.1 1.1 3.2
TrCB(#27/24) 0.5 0.7 0.1 0.1 0.1 HxCB(#135/144) 0.1 0.1 0.1 1.2 1.8
TrCB(#16/32) 3.5 5.8 1.7 02 02 HxCB(#147) 00 00 00 01 0.0
TrCB(#34/23) 0.1 0.0 0.0 00 00 HxCB(#149/139) 02 02 03 45 7.9
TrCB(#29) 0.1 0.2 0.1 00 00 HxCB(#140) 00 00 00 01 0.0
TrCB(#26) 1.1 1.3 0.4 0.1 0.1 HxCB(#143/134) 00 01 00 05 0.3
TrCB(#25) 0.3 0.3 0.0 00 00 HxCB(#133) 00 00 00 01 0.0
TrCB(#31/28) 9.6 12.7 8.1 05 05 HxCB(#131/142/165) 00 00 00 01 0.0
TrCB(#21/20/33) 44 5.1 20 0.3 0.1 HxCB(#146/161) 0.0 0.0 0.1 0.8 0.9
TrCB(#22) 1.7 28 13 0.1 0.1 HxCB(#153/168) 0.2 0.3 0.3 3.9 7.8
TrCB(#36) 0.1 0.0 0.1 0.0 0.1 HxCB(#132) 0.1 0.2 0.3 3.2 20
TrCB(#39) 0.2 0.1 0.3 0.1 0.1 HxCB(#141) 0.0 0.1 0.1 1.1 23
TrCB(#38) 0.1 0.2 0.2 00 00 HxCB(#137) 00 00 00 04 0.0
TrCB(#35) 0.1 0.0 0.2 00 00 HxCB(#130) 00 00 00 05 0.2
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TeCB(#65/62) 0.0 0.0 0.0 0.0 0.0  HxCB(#169C) 0.0 0.0 0.0 0.0 0.0
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TeCB#72/71) 0.4 0.7 1.4 0.1 00 HpCB(#184) 00 00 00 00 0.0
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PeCB(#85/120) 0.1 0.3 0.9 06 01 DeCB(#209) 00 00 00 00 0.0
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Analytical Method for Polyclorinated Naphthalens (PCNs)
and Polyclorinated Biphenyls (PCBSs)
in Environmental Samples by GC/HRMS-SIM

Abstract
An analytical method was developed for determining of residue of Polyclorinated Naphthalens (PCNs)
and Polyclorinated Biphenyls (PCBs) in water, sediment and fish by GC/HRMS-SIM.

[Water]

Extraction

A water sample (5L) spiked with PCNs-"*C;, and PCBs-'*Cy;, as a surrogate was passed through an activated
solid phase extraction disk (C18-FF, 90mm ¢ ). The disk was Soxhlet-extracted with 160ml of toluene for 6
hours. The extracts were dehydrated with anhydrous sodium sulfate and then concentrated to 0.5ml.
Cleanup

The extracts were dissolved in 2ml of acetone and filtrated with syringe filter device(1 .« m). The filtrates
were concentrated to 0.5ml and applied to a gel permeation chromatography (GPC, CLNpak PAE-2000,
5%CyclohexaneAcetone, 4ml/min). PCBs were eluted in the range of 14.5 to 16.25 minutes and PCNs were
eluted in the range of 16 to 18 minutes. The fraction was evaporated and exchanged to hexane solution. The
solution was applied to a silicagel cartridge column (1g) and then eluted with 6ml hexane. The fraction was
evaporated to 0.1ml and added internal standard, and analyzed by GC/HRMS-SIM.

[Sediment]
Aceton extraction

A wet sediment sample (20g) spiked with PCNs-"3Cy and PCBs-"*C;, as a surrogate was extracted twice
with 50ml acetone. The extracts were diluted with 40ml of ethanol and evaporated to about 35ml.
Soxhlet extraction

A dry sediment sample (10g) spiked with PCNs-*C,, and PCBs-"3Cy, as a surrogate was Soxhlet-extracted
with 160ml of toluene for 16 hours. The extracts were dehydrated with anhydrous sodium sulfate and then
concentrated to about 0.1ml. The extracts were diluted with 25ml of ethanol.
Cleanup

The extracts were diluted with 25ml of KOH/ethanol solution (1mol/L) and saponified for 1 hour at room

temperature. The extracts were diluted with of 50ml of water and extracted with 50ml of hexane twice. The
hexane phase was dehydrated with anhydrous sodium sulfate and repeatedly treated with 5ml of concentrated
sulfuric acid, until the dark brown color of the sulfuric acid layer disappeared. The hexane phase was washed
with 30ml of 5%NacCl solution and dehydrated with anhydrous sodium sulfate and concentrated to 0.5ml. The
extracts were cleaned up by GPC and a silicagel cartridge column (1g) as well as the water sample. The
fraction was evaporated to 0.1ml and added internal standard, and analyzed by GC/HRMS-SIM.

[Biological sample]
Hexane extraction

A biological sample (20g) was mixed with 40g of anhydrous sodium sulfate and spiked with PCNs-*Cy,
and PCBs-"3Cy, as a surrogate. The sample was homogenized and extracted with 40ml of hexane three times.
The extracts were diluted with 50ml of KOH/ethanol solution (0.5mol/L) and saponified for 1 hour at room
temperature.
Saponification extraction for PCBs

A biological sample (20g) spiked with PCNs-"*C;, and PCBs-"3C;, as a surrogate was saponified with 50ml
of KOH/ethanol solution (1mol/L) for 15 hour at room temperature.
Cleanup

After Saponification, the extracts were extracted with hexane and treated with concentrated sulfuric acid and

GPC as well as the sediment sample. The GPC fraction was evaporated and exchanged to hexane solution. The
fraction was applied to a Florisil cartridge column (1g) and then eluted with 5ml of hexane and 8ml of
5%etherhexane. The both fraction were evaporated to 0.1ml and added internal standard, and analyzed by
GC/HRMS-SIM.



Water

%k
Sample Solid phase Soxhlet . . .
= Extraction Extraction Dehydration Evaporate Filtration
C18-FF Toluene Acetone 2ml
Disk(90mm ¢ )
Water, Sediment
Gel Permeation i
e Chromatography Silicagel (lg) Evaporate GC/HRMS
CLNpak PAE-2000 Hexane 6ml 0.1ml Nonane
(5%CyclohexaneAcetone)
(PCBs:14.5-16.25min ) Biological sample
(PCNs:16—18min ) Florisil (1g)
Hexane 5ml
5%Etherhexane 8ml
Sediment : Acetone extraction
Sample
P Extraction Evaporate Saponification 1,50, —— —Water
20g Treatment
Acetone 50mlx2 0. 5mol/L KOH/EtOH 50ml
lhr at room temperature
Sediment : Soxhlet extraction
Sample Soxhlet e H,S0,
— 3k
10g Extraction Evaporate Saponification Treatment —Water
Toluene 160ml 0. 5mol/L KOH/EtOH 50ml
lhr at room temperature
Biological sample : Hexane extraction
Sample
P Extraction Evaporate Saponification 8,50, —— —Water
20g Treatment
Na,S0, 40g 0. 5mol/L KOH/EtOH 50ml

Hexane 40mlx3 lhr at room temperature

Biological sample : Saponification extraction for PCBs

Sample
209

1,80,

—— —Water %
Treatment

Saponification

1mol/L KOH/EtOH 50ml

15hr at room temperature
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B 5L [# FH 4 HH GPC - 4o pm, B,
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C18-FF (90mm¢) CLNpak PAE-2000
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PCNs:16-18min KE
bpg/L
JEE
5pg/g
EAE D T L B GC/HRMS
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OKE, EE 2pg/g
Y9V 1g, ~E/6ml
DL
70" g, ~¥/Bml+5%T—7hAFf/8ml M HIFR R (PCBs)
KE
4pg/L
B - AW
JEE
o - " 4pg/g
AkR0g —  WR[EHh TR &
TEh (EE) )
¥ (AEW) 2pg/g
t SBIRT VI 43 fiR IR BE —— LA R KE %

1mol/L KOH/EtOH 50ml

lhr at room temperature




