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polychlorinated biphenyls (DL-PCBs) contained in the smoke generated from rice straw burning in
post-harvest paddy fields in Japan were analyzed to determine their congener profiles. Both the appor-
tionment of toxic equivalent (TEQ) by using indicative congeners and the comparison of the homalog pro-

files showed that the PCDDS(PCDFS[DL-PCB present in the rice-straw smoke were greatly influenced by
those present as impurities in 1 (PCP) and i (cnP, 4 246-7l-
e chlorophenyl ether) formulations that had been widely used as herbicides in paddy ﬁeld! in Japan. Fur-
Agricultural feld burning ther, in order to investigate the effects of paddy-field soil on the PCDDs/PCDFs/DL-PCBs present in rice-
iz pollutian straw smoke, PCOD/PCDF/DL-PCE homolog profiles of rice straw, rice-straw smoke and paddy-field soil
Paddy field soil were compared. Rice-straw smoke was generated by burning rice straw on a stainless-steel tray in a lab-
Pentachloraphenol E oratory. The results suggested that the herbicides-originated PCDDs[PCDFs/DL-PCBs and the atmospheric
Chlomitrofen PCDDS/PCDFs/DL-PCBs contributed predominantly to the presence of PCDDs/PCDFs/DL-PCBs in the rice-
straw smoke while the contribution of PCDDs/PCDFs/DL-PCEs formed during rice straw burning was rel-
atively minimal. The major saurces of the PCDDs/PCDFs/DL-PCBs found in the rice-straw smoke were
attributed primarily to the paddy-field soil adhered to the rice straw surface and secondarily to the air
taken by the rice straw. The principal companent analysis supported these conclusions. It is concluded
that rice straw burning at paddy fields acts as a driving force in the transfer of PCDDs/PCDFs/DL-PCBs
from paddy-field soil to the atmosphere.

Keywords:

© 2011 Elsevier Lrd. All rights reserved.

1. Introduction burning and estimated that the PCDD{PCDF emission factor of rice
straw burning was approximately 0.5 ng-TEQ kg™' (based on the
Rice is a major agricultural product in Japan, and post-harvest World Health Organization (WHO) 1998 TEF; Van den Berg et al.,
rice straw is often burned in paddy fields. The smoke generated 1998) of the burned. Further, Shih et al. (2008) reported that the
from rice straw burning (rice-straw smoke) has been investigated TEQs (based on the I-TEF) of the PCDDs/PCDFs present in the ambi-
as an air pollution source. Rice-straw smoke contains polycyclic ent air during the rice straw burning season were 4-17 times those
aromatic hydrocarbons (Mast et al., 1984; Jenkins et al, 1996) in other seasons in southern Taiwan, and rice straw burning exhib-
and phenols (Mast et al., 1984]. Polychlorinated dibenzo-p-dioxins ited a significant impact on the PCDD/PCDF concentration level in
(PCDDs) and dibenzofurans (PCDFs) are also present in rice-straw the ambient air.
smoke (Muto et al,, 1993; Gullett and Touati, 2003). A large amount of pentachlorophenol (PCP) and chlomitrofen
Laboratory-scale rice straw burning experiments d by (CNP, 4 pl 2.4,6-trichlorophenyl ether) formulations
Muto et al. (1993) showed that the PCDD/PCDF concentration in were widely used as herbicides for paddy fields in Japan. In Japan,

the rice-straw smoke generated from the rice straw reaped in Aki-
ta, Japan, was 22.5 pg toxic equivalent (TEQ) g~' (based on the
international toxicity equivalency factor (I-TEF)) of raw biomass.
Gullett and Touati (2003) tested the rice-straw smoke of the rice
straw grown in California, under the conditions of simulated field

= Correspanding author. Tel.: +51 450 73 8372; fax: +81 480 70 2031.
E-mail address: minome kotaro@prel saitama. lgjp (K. Minoma).

0045-6535/8 - see front matter © 2011 Elsevier Lrd. All righes reserved.
doi: 10.1016{].chemosphere 2011.06.006

PCP and CNP had been registered as agrochemicals during the peri-
ods 1956-1990 and 1965-1996, and used mainly in the 1960s and
1970s, respectively (Kobayashi et al, 2004). These herbicides con-
tain PCDDs, PCDFs and dioxin-like polychlorinated biphenyls (DL-
PCBs) as impurities (Masunaga et al., 2001a; Seike et al., 2003).
Though most of these herbicides have been disappeared from the
soil of the paddy fields ( Kobayashi et al., 2004), the herbicides-orig-
inated PCDDs/PCDFs{DL-PCBs are still present {Seike et al., 2003;
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Monitoring of PCDD/Fs and PCBs in Ambient Air Samples

by Low-volume Air Sampler using Activated Carbon Fiber Felt IE iﬁ 1 t $

Katsunori ANEZAKI and Katsuyuki YAMAGUCHI

Vaday
Hokkaido Research Organization, Environmental and Geological Research Department, % 2 1
Institute of Environmental Sciences

(N19W12, Kita, Sapporo, Holkkaido 060-0819)
[Received June 3, 2011; Accepted September 20, 20111 3 0 3 = 3 1 1

Summary
This paper reports on a one-month sampling method using a low-volume air sampler (LV-1M) for long-term moni-
toring of dioxins and polychlorinated biphenyls (PCBs) in ambient air. The effectivencss of an activated carbon fiber felt
(ACF) for sampling of PCBs, particularly low chlorinated PCBs, was examined. Atmospheric dioxins were quantitatively
collected using a quartz fiber filter and two polyurethane foams (PUFs), but low chlorinated PCBs could not be accurately
sampled using PUFs, particularly in the summer season. Accordingly, it was found the use of ACF is very effective for ac-
curate monitoring. In addition, the quantitative results of the LV-1M method were comparable to those of the one-week
sampling method using a high-volume air sampler, which is the official method for monitoring dioxins in ambient air. This Febe —_— > > -~
finding indicates that it is possible to monitor atmosphere through the LV-1M method at a sufficiently precise level. Us- I FI @ 'tﬁ \ ~
ing this LV-1M method, ambient air was continuously monitored for 5-6 years in the city of Sapporo and Muroran. From IT] % — = b
the monitoring results, it was observed that although the amount of dioxins in Muroran is decreasing every year, the con-
centration of dioxins increases from autumn to winter and the concentration of PCBs incre:

: >
es in summer and decrease 1— ha | \
in winter as an effect change in air tempe .. -
in winter as fect of the change in air temperature fo)

Key words: dioxins; PCBs Jow-volume air sampler; long-term monitoring; activated carbon fiber felt
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