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This study was to determine long-term changes of polycyclic aromatic hydrocarbons (PAHs) in paddy soils.
To do this, we analyzed 16 PAHs in soil samples which were stored in the archive of Yeoungnam
Agricultural Research Institute, Milyang, Kyeoungnam province, Korea. The samples used in this study
were collected every year from 1978 to 2001 at the plough layer (0-12cm). In average, total PAHs
accumulated in paddy soil was continuously decreased since 1980 when it peaked to be 237 g kg'l. No
significant changes were observed for PAHs having 5-6 phenyl rings for the past two decades, whereas
PAHs with 3-4 phenyl rings were greatly decreased, reaching at about a half levels of the 1980's. It is
worthy to be noted that the large reduction in PAHs with 3-4 phenyl rings has mainly been attributed to
the decrease of PAHs in paddy soils for last 20 years. The major compounds accumulated were:
phenanthrene > fluoroanthene > chrysene/benzo(b)fluoroanthene. The present results suggest that the
switch of main fuels used in Korea from coal to petroleum around at the end of 1970's is likely contributed

to decrease in PAH accumulation in paddy soils.
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ol % ZH3H= PAHsol #e Ave FAssAE
A FL2& w4 WAt (Baek et al, 1991:
Cornelissen et al., 2006).

EJA PAHsv F2 29AY FHe 7y o
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Table 1. The abbreviations of PAHs quantified.

2M US EPAS SAFAAEZRA EEZ(priority
pollutant lists)oll E3+E 1679 PAHso| s &4
st tH(Table 1). EYAIRE 20 g2 16A17F <t
dichloromethaneg& ©]%3}o] Soxhlet® 2 FZ&3}IAt}
WHEEFE2 (Naphthalene-ds, Acenaphthene-duo,
Phenanthrene-di, Chrysene-diz, Perylene-diz)& E<F
< FE317] Aol Hrtstdth F&¥ AlS= EPA
method 3630 A7t Z¥E AAWES ol&ate] FA
ATHUS. EPA, 1986). Zd &2 1 mLE &
F 5T BHAEE AT AEEA S GC/MS (GCQ,
ThermoFinnigan, USA)E A}-&3}
range : 100-285 m/z) modeZ ¥t ZHE L &
& A7t 29 (DB-5ms, 30 m X 025 mmlID X
025 m film thickness, J& W Sci, USA)S A}&3}%
on AFL o] FACE 40 cm sec *57@6}},\1:}_ GC
LBEL 75CHAA 5 #7F WFE F 150C7HA] 25C
min ' ©. &, THA] 265C7HA] 4C min 'O&, wxuto 2
285C71A 30C min 'O 2 4% 3 1087 £ s}:fa
Z2O9 St AR 1 uLE GCol FYstA L,
FEA7)NA full scanl ® Aol Ho]H 9 EX}O]

& (molecular ion)& AHgste] WHEEEF=ZHoR A4

full scan (mass
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123%312\3% AEIAE 2~7 pg oItk AEIA=
HIRIAIE BA gl A] 3u o] REAHAE A g3t F
3} 9 tF (Knoll, 1985: Mazzera et al., 1999:
Winefordner and Long, 1983). 183 Al&¥ HAH
S NIST SRM 194laEs Ab&ste] HIstdch olw
48 SRMY HFRAFEE 9Z 3 (certified

values) 9] 76-180% 2] HSE H GO

l

SAEN o] Age ArgHE FAE
6(Insightful Co., USA)ZE

S-Plus
Agatel BASAT B

Name Abb. Name Abb.
Acenaphthane Ace Chrysene Chr
Acenaphthylene Acy Dibenzo[a,h]anthracene DaA
Anthracene Ant Fluoroanthene Fla
Benzo[a]anthracene BaA Fluorene Flu
Benzo[a]pyrene BaP Indenol1,2,3-cd]pyrene IcP
Benzo[b]fluoroanthene BbF Naphthalene Nap
Benzo[g,h,i]perylene BgP Phenanthrene Phe
Benzo[k]fluoroanthene BkF Pyrene Pyr
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T R EH ] HFH| A t-testE AFEE AT 2003). 1978 dF-E 2001 Alo] FEsddTLH =
Aol =EY 5 PAHs® HaFEE 204 g kg O 2
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2002). Aol AE PAHs 47149 FEWES] v)§ o}
FAA B EA3= PAHss #718dES 4l = AL AT ¥ PAH 5= PhedFla)
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Table 2. Average concentrations and ranges of PAHs in paddy soils (#g kg, dry weight basis, 1978~2001).

PAHS Control* Compost

Mean Range Mean Range
Nap 44.0 8.67-216 353 6.99-177
Acy 1.27 0.49-2.48 1.14 0.49-1.69
Ace 6.35 0.59-8.58 5.50 0.45-8.22
Fle 17.6 2.44-27.6 16.3 2.01-41.7
Phe 52.0 8.8-96.2 452 10.2-95.2
Ant 0.35 nd-1.62 0.34 nd-1.44
Fla 20.8 10.6-33.0 179 12.0-25.7
Pyr 124 6.95-18.3 11.1 6.26-19.6
BaA 4.29 2.24-7.65 4.00 2.31-8.56
Chr 10.5 6.68-14.8 10.2 7.16-15.7
BbF 9.76 6.66-12.1 10.1 7.14-149
BkF 743 4.54-10.5 6.78 3.23-10.3
BaP 4.06 2.39-7.84 429 2.49-7.67
IcP 6.45 3.69-12.4 6.79 4.25-11.2
DaA 1.37 nd-2.35 1.58 1.05-2.61
BgP 5.50 3.00-9.87 592 3.84-9.86
YPAHs 204 96.8-324 182 85.1-266

" Refer to Table 1 for the abbreviations.
t The soils sampled from the fields applied with no-chemical fertilizer and compost, respectively for rice growth.
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Fig. 1. Long-term changes of total PAH concentration in
paddy. Refer to the text for the missing samples in year.
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Fig. 2. Long-term changes of PAHs with different number of
phenyl rings, (a) compost, (b) control. Refer to the text for the
missing samples in year.
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