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Introduction 

Recently, there is a large consideration on the multiform hazardous substance such as PCCDs, PCDFs, 

PCBs, and HCB called UPOPs in the global.  Therefore, the concentration of UPOPs in the ambient air, 

emitted from specific stationary sources of the industrial complex, is analyzed frequently and their 

toxicities are also evaluated for the health of resident and for the safety of environment.  In many 

countries the high volume air sampler is used for the sampling of the hazardous substance within the 

ambient air.  In addition, the sampling conditions, i.e., flow rate and adsorption materials for the 

sampling of UPOPs, are a little bit different, which is originated from the slight difference in the 

physicochemical properties of UPOPs.  Such a situation leads us to find out either the new or the 

modified sampling method for the analysis of UPOPs.  Here, we have investigated the effects of the 

sampling methods on the concentration of UPOPs.   We have also evaluated both the confidence and 

accuracy of the methods employed in this study.  It is worthwhile to point out that the confirmed method 

in this study will be suggested as the Korean official sampling method of UPOPs.   

 

Materials and Methods 

Intentionally PCDDs, PCDFs, Co-PCBs and HCB as UPOPs are sampled simultaneously in this study, in 

which the flow rate and the adsorption material were changed by each sampling.  The high volume air 

sampler was used for sampling UPOPs in ambient air, where the sampling time was 24 hours.  The 

sampling flow rates of UPOPs were 700ml/min and 225ml/min.  Quartz filter (QF) as an adsorption 

material was used for the particle phase of UPOPs, while poly urethane form(PUF), XAD-2 resin and 

activated carbon paper filter(ACPF) were for the gaseous phase of UPOs.  We have employed three 

different methods; the first method consists of 700ml/min of flow rate and QF+PUF+XAD-2 resin +PUF 

of the adsorption materials, the second consists of 225ml/min and QF+PUF+XAD-2 resin +PUF1, the last 
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one consists of 700ml/min of flow rate and QF+PUF+ACPF+PUF1,2.  The samples were collected for 

three days with each method at the same point from the industrial complex located in western Korea in 

February.  The analysis of UPOPs was performed by HRGC/HRMS, where the column SP 2331 and 

DB5-MS were used for the separation of PCDDs/PCDFs and Co-PCBs/HCB, respectively.  The 

collected samples were extracted by soxhlet with toluene during the 16 - 18 hrs.   The multi-silicagel 

clean up according to JIS method 3 was used for PCDDs/PCDFs, Co-PCBs and HCB and also for the 

PCDDs/PCDFs alumina clean up was used after mult-silicagel clean up. 

 

Results and Discussion 

Before collecting samples, the standard materials( 37Cl4-TCDD for PCDDs/PCDF / 13C12-2,4,4’-TriCB, 
13C12-2,3,3’,5,5’-PentaCB and 13C12-2,2’,3,3’,5,5’,6-HeptaCB for Co-PCBs)4,5 were spiked into the 

adsorption materials to the comparison with the sampling methods.  For the PCDDs/PCDFs, the first 

method (700ml/min and QF+PUF+XAD-2 resin+ PUF) showed the highest recovery efficiency of 

standard as well as the highest concentration of sample.  For the Co-PCBs, the second method 

(225ml/min and QF+PUF+XAD-2 resin+ PUF) gave the highest recovery standard and the highest 

concentration of sample.  For the HCB, the third method (700ml/min and QF+PUF+ACPF+PUF) 

showed the highest concentration of sample. The recovery efficiencies of labeled compound stock 

solution of PCDDs/PCDF and Co-PCBs are found to be 75 - 90% and 100 - 121%, respectively, while 

that of HCB is observed to be only 37 - 46%.  The very low recovery efficiency of HCB seems to be 

attributed to the usage of toluene as an extractor by soxhlet. Based on our observation, the 

dichloromethane8 or diethylether in hexane7 as an extractor may be suitable for HCB.  In the case of 

PCDDs/PCDFs and Co-PCBs there is no problem to use toluene and also the mult-silicagel clean up 

according to JIS method.  In this regard, dichloromethane as an extractor appears to be applicable for the 

simultaneous extraction of the PCDDs, PCDFs, Co-PCB and HCB.  In some previous studies 6,9,10, the 

XAD-2 resin was suggested as the proper adsorption material and below 500 ml/min as the proper flow 

rate for the collection of HCB in ambient air.  Therefore, it is concluded that the third method used in 

this study, still showing the highest concentration, is not the proper way of sampling HCB and the second 

method is suitable for the simultaneous collection of UPOPs sample in the ambient air.  

 

Tables 1, 2 and 3 show the recovery of standard and concentration of samples with the various sampling 

methods.  

 

Table 1. The recovery of standard and concentration of samples with first method 

Items PCDDs/PCDFs Co-PCBs HCB 

Clean up standard (%) 90.9 76.59 - 

Labeled compound stock solution (%) 72.5 104.85 37.2 
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Concentration(pg-TEQ/Sm3) 0.262 0.018 0.19 

Note : average value of three times   

 

Table 2. The recovery of standard and concentration of samples with second method 

Items PCDDs/PCDFs Co-PCBs HCB 

Clean up standard (%) 86.8 89.17 - 

Labeled compound stock solution (%) 84.6 108.64 45.7 

Concentration(pg-TEQ/Sm3) 0.232 0.028 0.36 

Note : average value of three times 

 

Table 3. The recovery of standard and concentration of samples with third method 

Items PCDDs/PCDFs Co-PCBs HCB 

Clean up standard (%) 84.2 86.51 - 

Labeled compound stock solution (%) 83.4 101.27 36.2 

Concentration(pg-TEQ/Sm3) 0.114 0.013 0.94 

Note : average value of three times 

 

Acknowledgements 

This work was supported by the National Institute of Environmental Research (NIER) research fund of 

2005. 

 

Reference 

1. US EPA Method  TO-04A, 1999. 

2. US EPA Method TO-09A, 1999.  

3. JIS K0311, 1999.  

4. US EPA Method 1613, 1994.  

5. US EPA Method 1668A, 1999.  

6. W. Neil Billings and Terry F. Bidleman, Atmospheric Environment 1983;17;383.  

7. Astrid Sanusi, Maurice Millet, Philippe Mirabel, Henri Worthan, Atmospheric Environment  

1999;33;4941. 

8. Jae-Wom Choi, Muneaki Matsuda, Masahide Kawano, Tadaaki Wakimoto, Naomasa Iseki, Shigeki 

Masunaga, Shin-ichi Hayama, Yutaka Watanuki, Chemosphere 2001;44;1375.  

9. H. Murayama, Y. Takase, H. Mitobe, H. Mukal, T. Ohzeki, K. Shimizu and Y. Kitayama,  

Chemosphere 2003;52;683.  

10. Naiqing Yang, Muneaki Matsuda, Masahide Kawano, Tadaaki Wakimoto, Chemosphere 2006;63; 

1342.  

 3

Organohalogen Compounds Vol 68 (2006)

Sample preparation and analysis

2472


	Binder 33a.pdf
	FCC-2602-413462.pdf
	Introduction
	Material and Methods
	Results and Discussion
	Acknowledgements

	References


	Binder 33b.pdf
	FCC-2602-412484.pdf
	Introduction
	Materials and Methods
	Results and Discussion
	Acknowledgment
	References

	FCC-2602-378235.pdf
	DETERMINATION OF CHIRAL ORGANIC COMPOUNDS IN ENVIRONMENTAL M
	Introduction
	Materials and Methods
	Results and Discussion
	Acknowledgements
	References


	Binder 33d.pdf
	FCC-2602-414481.pdf
	Introduction
	Figure E. 2,3,7,8-Substituted PCDDs and PCDFs




